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Production up almost 300% on - 
compound pierce-and-blank operation 

w 

° Conventional press — 90 pieces a minute RS 
Production Rate: Wean "Flying Press" — 335 pieces a minute 3S 
The piece illustrated above is a circuit breaker cradle stamped out of .064 os 
gauge strip steel. Length of index was 114”. Involving a compound pierce- $3 
and-blank operation, it was produced on a conventional press at the rate of x 
90 parts per minute at the Westinghouse plant in Beaver, Pennsylvania. Pe 
Using the same dies in a 60-20-36 “Flying Press”, Westinghouse increased Ss 


99O- 


production to 335 parts per minute. 


Speed, however, is only one phase of the “Flying Press” story. Automatic 
operation, centrally located controls, greatly reduced maintenance all 
combine to make this the most remarkable press development since the 
turn of the century. 


The whole story is covered in detail in the Wean “Flying Press’ Brochure. 
Write for it today. 





CLEVELAND 17, OHIO . 
BLANKING PROGRESSIVE BLANKING | COMPOUND PIERCE-and-BLANK | PROGRESSIVE DRAWING | PROGRESSIVE FORMING SS 
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Interchangeable! 25 Million Cycles in Tests! Sao ST 
Now the JIC spool solenoid valves join the Ross Skyline. Now Se 
six actuating heads and seven in-line and base mounted bodies— er SI es 
all completely interchangeable—give you any valve you want in , c Se 
this series designed especially to last millions more cycles than Se Se 
ordinary valves. But, these quality valves come to you at 7 Res 
sensible prices! For instance, the 34” Silvermodel base mounted, 

; 4-way is only $62.50 complete, and complies with all JIC 

Ses requirements. Write for bulletin 315. 

? 
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131 EAST GOLDEN GATE AVENUE . DETROIT 3, MICHIGAN 
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From Cold Strip to Finished Shapes 
IN SECONDS 
witha YODER 
ROLL-FORMING MACHINE 


ANNAN 


If you are in the business of manufacturing a product 
that is, or could be, made wholly or partly from flat 
rolled metals in thicknesses up to 42”, a Yoder Roll- 
Forming machine can help reduce your production costs. 


Cold-formed shapes of every description—including 
structurals, tubular products, moldings, trim, roofing 
and siding, panels, cabinet shells, etc., can be produced 
on Yoder cold-roll forming equipment at the rate of 
25,000 to 50,000 feet per day at a conversion cost of 
only a fraction of a penny per foot! With speeds and 
costs such as this, even part-time operation of a Yoder 
roll-forming line is a profitable investment! 


Additional operations such as welding, coiling, ring 
forming, perforating, notching, embossing or cutting 
to length can be simultaneously introduced to the basic 
shape at little or no additional labor cost. 

Yoder engineers are at your service in explaining the 
advantages of roll-forming for your individual needs. 
A new, revised, Fifth Edition of the Yoder Cold-Roll 
Forming book is just off the press. In addition to 
economic and mechanical possibilities of cold-roll 
forming, it contains numerous illustrations of end uses 
and applications of roll-formed shapes. Write for 
your copy today. 


THE YODER COMPANY 
5626 Walworth Avenue « Cleveland 2, Ohio 
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COLD ROLL FORMING MACHINES 


PIPE AND TUBE MILLS (ferrous or non-ferrous) 
ROTARY SLITTING LINES 


MANUFACTURING 
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SAFETY AND HEALTH 

7 from the point of view of workers’ health, the most obvious ad- 
vantages of automation are the reduction of exposure to dangerous, toxic 
or irritant substances, radiations, dust, heat and other harmful agents 
and the general improvement of health conditions which result from 
the careful planning of factories and processes and from the need to 
provide climatic conditions in which highly complicated machinery can 
function continuously and perfectly. Physical fatigue and the danger 
of strains and hernias are materially lessened. The control of machines 
from a distance also has certain obvious advantages from the point of 
view of both safety and health 
International Labor Oftice. 


.’—David A. Morse, director general, 


QUALITY CONTROL SOUGHT 

" my firm is engaged in building automation systems. By far the 
greatest call we get for the design of such systems is for quality con- 
trol purposes and not for labor saving as we thought it would be when we 
first entered the business. Almost always labor savings are achieved as well 
as material and power savings. But primarily the interest is always started 
from a quality control viewpoint. In general, such systems will always give 
better quality control at higher production rates. In many cases involving 
extremely high production rates, quality control can only be achieved by 
the use of correction devices working at the same rate if the inspection 
procedure must involve every piece. Usually the techniques of statistical 
sampling can be built into the control device. Time averages are almost 
invariably employed . . .”—Alfred C. Block, general manager, Dynamics 
Research Associates. 


BUDGETED AUTOMATION 

“. . . if automatic parts handling equipment is to be of value to the av- 
erage ‘Widget’ manufacturer, it must be within reach of his annual ap- 
propriation for ‘cost reduction and methods improvement’ projects. To 
automate the manufacture of the entire product would require such a sub- 
stantial initial investment as to discourage all but the wealthiest of 
middle sized businesses. But considered subassembly by subassembly, 
it is possible to effect, in progressive stages, an automation program 
that on a yearly basis is within reach of most manufacturers, and which 
over a five-year period will produce a notable improvement in pro- 
ductive efficiency .. ."—W. E. Horenburger, KDI Corp., see page 51. 


STANDARD COMPONENTS 


. several companies have made real progress in standardized automa- 
tion. This does not mean that inventories of assembly machines are main- 
tained, ready for instant delivery upon order. But methods have been de- 
veloped which speed delivery and make the final assembly machine avail- 
able at a price lower than it would be if all parts were manufactured only 
when ordered. To cite our company practice as an example, indexing 
mechanisms, machined dials, housings, stands, control panels, etc. are pro- 
duced in quantities. Upon receipt of an order for a transfer machine meet- 
ing the specifications of the stock items, various components are assem- 
bled. Special tooling is developed only if standard components cannot be 
used . . ."—E. Gordon Reader, vice president and general manager, Fer- 
guson Machine Corp., see page 59. 
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How to be a magnetic tape recording expert 


Introducing a useful new brochure on tape in instrumentation 


Tape is the stuff of which memories are made 
— the versatile data memories for a jet propelled 
age of electronic miracles. If you are one who 
keeps up with times and techniques, it is a field 
well worth knowing. This new brochure gives a 
wide-angle view of the whole subject. 


Typical pages 


What kinds of applications do you think of 
when magnetic tape recording is mentioned? 
Sound recording, of course, and telemetering, if 
you are in that business. But what about simulat- 
ing a rough road to test truck axles, controlling a 
milling machine to cut an aircraft wing section 
out of a solid billet, monitoring for a sudden oc- 
currence that may happen only once in a year or 
two, recording data that can be reduced to ‘graphs 
and tabulations without ever being touched by 


human hands? These and many more are de- 
scribed. 

How significant is the fact that magnetic tape 
recording reproduces data in the same electrical 
form in which it was recorded? Enormously im- 
portant, when you realize all the things the repro- 
duced data can do that couldn’t be done with the 
original signals or with the common forms of vis- 
ual recording. For example the data can be slowed 
down to look at fast transients. It can be speeded 
up for wave analysis. It can be read out in any 
form. A tabular comparison between original sig- 
nals and taped signals gives the full story. And a 
step-by-step pictorial demonstration of magnetic 
tape recording and reproduction puts the electri- 

cal-data idea into tangible, easily visualized form. 

What does the data on mi agnetic tape look 
like ? You can’t see it, but the brochure will give 
you an idea of what it would be like if you could. 
And incident: illy this may help to clarify the dif- 
ferences between various magnetic-tape-record- 
ing te chnique s. 

Do you talk in tape’s language? When is a 
tape recorder not a recorder? What is the differ- 
ence between a channel and a track? What is a 
servo speed control? A much needed glossary 
gives the consensus of our views on terms. 

For whom did we write this booklet... the 
expert, or the man for whom the whole subject is 
new? Both. It is written and illustrated so that 
any engineer or technically trained person can 
readily grasp the concepts and gain a broad un- 
derstanding of the subject. If you are one of those 
who has already worked extensively with tape, 
you will find some new twists in the way the sub- 
ject is explained, and perhaps ideas on new areas 
you hadn't explored. And incidentally, a copy of 
this brochure in some handy file will give you a 
good start in indoctrinating ‘that new man in the 
department. 


For your copy, write 
us today on your com- 
pany’s letterhead. Ad- 
dress your request to 
Department M.5 


MAGHETIC TAPE INSTRUMENTATION 


AMPEX FIRST IN MAGNETIC TAPE INSTRUMENTATION 


CORPORATION 


934 CHARTER STREET. REDWOOD CiTy. CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the u orld. 
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Unique Combination of Snyder Special 
Two or Four Barrel Intake Manifold 
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Transfer Machines Processes Either 
Castings from Rough to Finished Parts 


Combination of two special transfer milling machines in 
parallel, with automation, feeding into one special transfer 
drilling machine gives production of 136 pieces per hour 


Special Features of Snyder Machines Nos. 55-60 and 55-61 


1. Machine line handles two or four barrel mani- 3. Individual electrical panels and hydraulic 
folds, random intermixed; sensing devices units for each segment. 
automatically instruct the proper drilling and 
tapping units. 
. Part rotated vertically 180° and horizontally 
180° in various stations to present various 
faces to the tools. 5. J.1.C. Standards. 


6. Machine arranged for individual control of heads and fixtures. 


4. Wing bases, sections, spacers and risers stand- 
ard throughout for easy adaptation to future 
part changes. 


} 
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SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


52 Years of Special Machine Jools with Automation 
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Squirrels . . . and some men . . . do not wait for 
time and the killing frost. For to them, time is 
more than money . . . Time is LIFE. 


Right now, companies who are battling 
skyrocketing costs are in a race against time — 
and the prize can be greater than money. 

It can be a matter of life itself. 

“Lower costs!” is a quick, curt command. 

But how? How can you lower costs? 

One way, a readily available way: Equip present 
machinery with auxiliary work units which 

will increase production or eliminate a costly 
operation . . . or both. 

Bellows “Controlled-Air-Power” Devices . . . 
“Packaged” Work Units: Work and Tool Feeders, 
Holding Devices, Air Motors and Controls... 
can be applied to your machines quickly. 

Don’t Wait . . . Automate. A Bellows Field Engineer 
can tell you how Bellows Air-Powered Devices 

can lower manufacturing costs for you. He may 
be called by ‘phone in every large industrial 

area in the United States and Canada .. . Listed 
as “The Bellows Co.” . . . Or write direct for 
Bulletins ML-3 and BM-25. Address Dept. AU757, 
The Bellows Co., Akron 9, Ohio. In Canada— 
Bellows Pneumatic Devices, Ltd., Toronto, Ontario. 


The Bellows Co. 


AKRON 9, OHIO 


MANUFACTURERS OF CONTROLLED-AIR-POWER DEVICES FOR 
FASTER, SAFER, BETTER AND LOWER-COST PRODUCTION 
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Card Mounted Microfilm 
Fed To Continuous Printer 


ENLARGED engineering drawings 
are produced automatically from 
microfilm mounted on _ punched 
cards. Developed by the Haloid 
Co., printer operation is based on 
the principles of xerography, an 
electrostatic copying process. Mi- 
crofilmed image  is_. projected 
through a lens system onto a 24- 
inch wide, rotating drum whose 
selenium coated surface has been 
positively charged to make it pho- 
toconductive. Where projected light 
strikes the drum, the charge is 
drained away, but the positive po- 
larity remains in areas shielded by 
the opaque image on the microfilm, 
thereby forming a latent image. 
This latent image is made visible 
by a cascaded, negatively charged, 
micronized plastic powder that ad- 
heres to the drum wherever light 
did not hit. Transferring the re- 
sulting image to roll paper, whose 
travel is synchronized to the speed 
of the drum, is accomplished by the 
same electrostatic principle, only it 
is the paper that is positively 
charged and this draws the nega- 
tively charged powder image from 
the drum to form the print. The 
powder is fused permanently to the 
paper by heat. The printing proc- 
ess is completely automatic. 
Individual microfilm frames are 
mounted in die-cut apertures of 
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SAMPLE of aperture card from which 
continuous printer turns out dry, en- 


larged engineering drawings. 
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CONTINUOUS printer developed by the Haloid Co. combines xerography, an electro- 
static copying process, end microfilms mounted on punched cards in reproducing 


drawings at a speed of 20 ft a minute. 
film may also be used. 
desired. 


punched cards which can be sorted 
for various purposes by card han- 
dling machines. Once sorted the 
cards emerge from the printer in 
the order of entry. Up to 400 
prints of a single film may be ob- 
tained via pushbutton that re- 
peats the exposure. 

The apertures in the cards are 
die-cut, framed with adhesive, and 
mounted automatically with in- 
dividual microfilm frames by the 
Filmsort Div. of the Dexter Folder 
Co. Microfilming is done by the 
Recordak Corp. and Remington 
Rand. The equipment has been 
developed for the Navy Bureau of 
Aeronautics to furnish thousands 
of potential suppliers with neces- 
sary drawings and specification 
sheets when invitations for bids 
are published. 


NATIONAL Electrical Manufac- 
turers Association has formed a 
special informational committee to 
keep industry and the _ public 
abreast of new developments in 
the semiconductor field. 
Organization of the special in- 


With an auxiliary attachment, roll micro- 
Finished drawings can be cut to size automatically if 


formational committee has stemmed 
from discussions within the associa- 
tion’s Semiconductor Rectifier Sec- 
tion, and in the semiconductor in- 
dustry in general which developed 
a feeling that all semiconductor 
manufacturers are not fully aware 
of the many services offered by 
NEMA and the benefits to be de- 
rived from co-operative activity in 
the association. 


Grinder Control Permits 
Production of Mating Parts 


GRINDING the OD of parts to fit 


bores is accomplished automati- 
cally with a control system manu- 
factured by EAM Div., Industrial 
Gauges Corp. The control, which 
can be applied to most grinders, 
eliminates the necessity for match 
gaging or selecting fits. 

In operation, the part to be 
ground is placed in grinding po- 
sition. The mating part with fin- 
ished ID is placed on a gaging an- 
vil. If necessary the ID gage may 
be located up to 5 ft away from 
the grinder to take care of large, 
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unwieldy pieces. The grinding pro- 
ceeds automatically until the work- 
piece is ground to fit, with no 
manual gage readings being re- 
quired during the operation. The 
control unit dispenses with the ne- 
cessity of making the usual me- 
chanical settings on a grinder or 
resetting for wheel wear. Backlash 
is electronically compensated. 
The ID gaging attachment can 
be disconnected from the control, 
converting the unit into a system 
for controlling the grinding of a 
series of pieces to an identical size. 


Portable Automatic Equipment 
Reclaims Fire Damaged Cans 


CANNED food reclaiming line to 
rehabilitate canned goods damaged 
by fire or water has been designed 
by Magnuson Engineers Inc. Pre- 
viously, fire damaged cans were 
recovered by hand washing to 
loosen charred labels, followed by 
manual polishing and drying opera- 
tions. Using this method, 50 
people averaged approximately 12,- 
000 cans a day. The automated 
reclaiming line can do a better re- 
claiming job at rates up to 28,800 
cans per 8-hour shift. 


The reclaiming line consists of 
four separate units which can be 
trucked to the point where dam- 
aged cans are located. The four 
elements are: (1) Unit which 
brushes off and washes away dam- 
aged labels; (2) electrolytic tank 
in which the cans are immersed in 
a special solution and subjected to 
an electrocleaning operation which 
lifts rust and other material off 
the can itself without impairing the 
can’s protective tin coating; (3) 
unit in which the cans are brushed 
off by spinning nickel silver 
brushes under a fresh water spray 
to polish the cans to a bright 
luster; and (4) can dryer which 
removes all moisture from the cans. 
Cans are then inspected and re- 
labeled. 

Claude M. Westerman, chief en- 
gineer of Lansing B. Warner Inc., 
managers of Canners Exchange 
which insures most of the nation’s 
food processors, declared: “It has 
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DESIGNED for miniaturized instrumen- 
tation, a small electronic device which 
converts signals directly to readable 
characters has been announced by the 
Electronic Tube Div., Burroughs Corp. 
A miniature NIXIE is a gas-filled, cold 
cathode, 10-digit numerical indicator 
tube having a common anode. Numer- 
als formed on the readout device are 
clearly visible at 10 ft, and the unit 
can be used for such applications as 
aircraft instrument panels, computers, 
industrial control panels, counters, dig- 
ital voltmeters and various meters. 


been our object in purchasing this 
machine, to be able to lower insur- 
ance costs of our policy holders 
through reducing the loss on 
canned foods involved in cannery 
fires by increasing their salvage- 
ability. We are now able to quick- 
ly begin salvage operations any- 
where fire strikes in the U.S. or 
Canada.” 


Automation's J. C. Keebler 
Appointed Managing Editor 


EMPHASIZING the continua! 
growth of the magazine with which 
he has been associated since its 
founding, James C. Keebler has 
been appointed managing editor, 
AUTOMATION. The promotion recog- 


nizes Jim’s contributions both to 
the day-by-day task of publishing 
a technical magazine and to the 
challenging problems of planning 
and shaping a magazine in accord- 
ance with industry’s needs. 

His ability to interpret technical 


subjects for AUTOMATION’s readers 
is based upon a real appreciation 
of industry’s manufacturing and 
production problems. Prior to join- 
ing the staff of AUTOMATION, Jim 
spent approximately 8 years in pro- 
duction engineering work at 
Thompson Products Inc. His ex- 
perience included assignments as 
tool designer, tool design super- 
visor, process planning supervisor, 
and manufacturing engineer in the 
field of precision aircraft, automo- 
tive, and appliance parts and com- 
ponents. The intertwined formal 
education and military experience 
which he has accumulated is typ- 
ical, in some respects, of his gener- 
ation. The highlights: Bachelor of 
Science in Mechanical Engineering, 
Purdue University; Navy training 
schools at Columbia, Harvard and 
Bayonne; a stint in the Philippines 
as ensign in the Naval Supply 
Corps; and Master of Science in 
Mechanical Engineering, Case In- 
stitute of Technology. He is a 
member of the American Society 
of Mechanical Engineers, American 
Society of Tool Engineers, Tau 
Beta Pi, and Pi Tau Sigma. 

Jim is devoted to AUTOMATION, 
the magazine, and automation, the 
concept, but there are other im- 
portant things in his life: His fam- 
ily, which includes three little 
Keeblers; and a 100-year-old home- 
stead, which is being transformed 
into a modern home as an avoca- 
tion shared by his wife. 


Joint Control Council Formed 


AUTHORIZED representatives of 
the American Society of Mechani- 
cal Engineers, the American In- 
stitute of Electrical Engineers, the 
Institute of Radio Engineers, the 
Instrument Society of America and 
the American Institute of Chemical 
Engineers have formed a _ joint 
council to be concerned with the 
broad field of control systems en- 
gineering. 

Two initial objectives outlined 
by the delegates are: Co-opera- 
tion in the organization and op- 
eration of a proposed international 
federation of control systems engi- 
neering; and co-ordination of the 
professional activities, meetings, 
conferences, symposia, and joint 
control meetings of American 
technical societies. Dr. Rufus 
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*CCC on-the-job address: ANYWHERE, U.S.A. 


From the seaboard to the Ozarks, from the automobile 
plants of Michigan to the great steel producing centers, 
Commercial Contracting Corporation is known for 
important installations of automated and other 
manufacturing equipment. 

The world’s largest producers of automobiles, 
steel and aluminum rely on CCC. More than a billion 
dollars’ worth of vital machinery has been entrusted 
to the experienced hands . . . to the practical planning 
and skilled supervision of the CCC organization. No 
job is too complex for these experts. 


Commercial Contracting Corporation specializes 
in precision installation of press plants, rolling mills, 
foundries, scrap coilection systems, overhead cranes 
and other material handling equipment. 

CCC's roster of satisfied customers reads like a 
bluebook of industry. If your company is planning an 
expansion or alteration program, CCC will do the job 
quickly, economically, efficiently . . . for CCC “has 
know-how, will travel.” 


Write for complete information, without obligation. 


COMMERCIAL CONTRACTING CORPORATION fee INDUSTRIAL INSTALLATIONS 


12160 CLOVERDALE 
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Oldenburger, chairman of the In- 
struments & Regulators Div. of 
the American Society of Mechani- 
cal Engineers, has been elected 
chairman of the council. 


Don’t Ignore Creative Ability 


AMERICAN industry is concentra- 
ting so much effort on getting 
college trained engineers, regard- 
less of their creative abilities, that 
much of the country’s inventive 
talent is being wasted, according 
to Carl G. Sontheimer, executive 
vice president of CGS Laboratories 
Inc. He points out that if 
Thomas A. Edison and the Wright 
brothers were 20 years old today, 
they would have great difficulty 
in finding technical positions 
worthy of their talents. 

“Most companies largely ignore 
the creative mentality in selecting 
young engineers,” Sontheimer said, 
“and if a young engineer is crea- 
tive, his initiative and inventive- 
ness may be stifled rapidly in the 
organization of the average indus- 


Purdue Automation Conference 
Session Topics Announced 


INITIAL program arrangements 
for the Second Conference on Man- 
ufacturing Automation have been 
completed. The listings of session 
topics climaxes a planning effort 
that began shortly after the com- 
pletion of the highly successful first 
conference held in co-operation with 
Purdue University in 1956. 

That initial conference had as 
its aim the establishment of a broad 
base on which to create understand- 
ing of the complex area of manu- 
facturing automation. The forth- 
coming October conference, taking 
cognizance of the strides which 
have been made in the last year, 
has been built around the theme: 
Engineering the Automated Line. 
The specific topics, to be covered 
by leading industry spokesmen, 
were chosen because of the wide- 
spread and continually expressed 
interest in the general subject mat- 
ter. 

In addition to the talk-question 
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DESIGNED for use with printed wiring 
applications, custom-designed preassem- 
bled package of components is avail- 
able from Jeffers Electronics Div. of 
Speer Carbon Co. Available com- 
ponents include tubular ceramic ca 
pacitors and fixed composition re 
sistors. The components are mounted 
on clips, which resemble fuse clips, 
then soldered. The complete assembly 
is coated with a thermosetting plastic 
and vacuum impregncted with micro- 
crystalline wax, for maximum protection 


against adverse atmospheric conditions. 
Center-to-center spacing between com- 
ponents is 0.200-inch and the maximum 
number of components in a single 
package is limited only by the length 
of the strip considered practical to use. 


trial corporation. There are now 
many research problems which can 
be solved only by teams of men 
with scientific training, but the 
day of the ‘attic inventor’ is not 
past in electronic development. 

“We feel that a man who has 
made electronics a hobby since his 
early teens is in general a better 


and answer presentation which is 
well suited to development of 
theory and broad understanding, 
the conference will also cater to 
those conferees who hope to gain 
detailed information about specific 
current problems. To allow exten- 
sive participation by all conferees, 
the afternoon of two days has been 
set aside for round table discus- 
sions. Leaders of the discussion 
groups will represent a wide vari- 


bet, degree or not, than a college 
trained boy who took electronics 
simply because he heard it was a 
sure way to make a living. Nat- 
urally the former boy hobbyist 
who has acquired a sound funda- 
mental scientific education is most 
valuable to our kind of organiza- 
tion.” 


Device Locates and Reads 
Filmed Copy of Punched Cards 


NATIONAL Bureau of Standards 
has completed FOSDIC Il—a high- 
speed electronic device that can 
read microfilmed copies of punched 
ecards and search for cards con- 
taining specific information. The 
unit is an extension of the work 
which resulted in an earlier device 
to read microfilmed census docu- 
ments. Sponsored by the Weather 
Bureau, the present machine is 
designed to aid in the high-speed 
processing of weather data con- 
tained on over 300 million punched 
cards at the Weather Records 
Center in Asheville, N. C. The de- 
vice was developed by M. L. 
Greenough and E. C. Palasky. 


The input to the scanning device 


ety of industries. When this ex- 
pert knowledge is combined with 
the experience of the conferees the 
proper climate will have been cre- 
ated in which exchange of infor- 
mation essential to the furtherance 
of practical manufacturing auto- 
mation can flourish. Future issues 
of AUTOMATION will elaborate upon 
the program and introduce the 
speakers and discussion leaders to 
AUTOMATION’s readers. 
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SECOND CONFERENCE ON MANUFACTURING AUTOMATION 
Theme: Engineering the Automated Line 
Purdue University, October 7, 8, 9 


Session Topics 


Planning Automatic Line Production 


Developing the Integrated Line 

Estimating Special Equipment Costs 
Comparing Machine Cost and Time Factors 
How to Figure Payoff 

Gaging Control 


Process Control 

Numerical Control 

Banquet—Automation in the National Eye 
Automatically Handling Parts In Process 


Economics of Automatic Assembly 


Orienting and Placing Small Parts for Assembly 


Afternoon sessions of second and third days will be devoted to round-table dis-us- 


sions—subjects to be announced 


—— 
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A chemical research work- 
er adjusts the manual con- 


Major chemical producer meters flow of ree 


metering speed. Various 
types of regulating mech- 


catalytic agents with Cleveland Speed Variator aa asa 


N the research department of a major chemical 

plant, catalytic agents are metered and their flow 
varied with precision accuracy. This control is exer- 
cised with a Cleveland Speed Variator. 
A \%-horsepower electric motor is connected to the 
Cleveland Speed Variator driving a pump through a 
25-1 speed reducer. Being infinitely variable, the 
Variator gives stepless speeds over its full 9:1 
range—from % to 3 times input speed. Pumping 
speed can be varied from 207 to 23 rpm. This pro- 
vides the necessary speed range for metering the 
various types of catalytic agents. 
Available in eighteen standard types and sizes, the 


automatic adjustment by 
remote control. 


Cleveland Speed Variator offers these major advan- 
tages: 1. An extremely compact unit; 2. Almost any 
input speed up to 1800 rpm—clockwise or counter- 
clockwise; 3. Constant horsepower output over a 
9:1 range, or constant output torque with a 6:1 range; 
4. Infinitely variable over entire speed range; 5. 
Rapid response to speed change, precise adjustment, 
accurate maintenance of settings; 6. Long life and 
minimum maintenance; 7. Ample bearing support 
for overhung pulleys on either input or output shafts. 


Write for Bulletin K-200 for detailed description of 
the Cleveland Speed Variator, with photographs, 
sectional drawings, rating tables and specifications. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3265 East 80th St., Cleveland 4, Ohio 
Sales representatives in all major industrial markets. In Canada—Peacock Brothers Limited. 
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is in the form of 16 mm microfilm. 
Each 100-ft roll contains up to 
13,000 images of punched cards. 
The film is prepared in a special 
microfilm camera which films the 
cards against a background scale 
which provides for an indexing 
operation when reading and search- 
ing for the columns on the cards. 

In operation, the machine 
searches for images to match pre- 
viously programmed information 
introduced into the system through 
a plugboard. To meet the partic- 
ular requirements of the contem- 
plated use of the equipment, card 
selection is based upon the con- 
tents of ten of the 80 columns con- 
tained on a card. Film is read 
as it passes by a scanning head, 
with the ten selected columns in 
each image being read and stored 
in a memory of 120 bits. At the 
end of a scan, the memory con- 
tents are compared to the plug- 
board pattern. When agreement 
is found, a rapid response brake 
stops film movement, leaving the 
selected image within the field of 
view. The image is then scanned 


again in its entirety, feeding a 
reproducing card punch to create a 
new card identical to that of the 


film. Thereafter the searching 
process resumes until the next 
match occurs. Searching rate is 
over 4000 cards per minute for a 
ten-column field, but readout to 
the card punch is reduced to 100 
per minute to match the speed 
of the punching machinery. 

There is good evidence that the 
searching speed of the present de- 
vice can be raised considerably 
without appreciable loss of reliabil- 
ity. There is the possibility of 
modifying the scanning technique 
to provide an information re- 
trieval machine that searches filmed 
documents accompanied by coded 
punched cards. Photographic, 
rather than electrical copying of 
the data might then be employed. 


SEVERAL management changes 
have been announced by Louis 
Polk, president of the Sheffield 
Corp. 0. A. Ahlers, senior vice 
president, has been given the over- 
all direction of the Machine Tool, 
Contract Manufacturing and 
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UNIQUE control instrument, functioning 
both as an analog-to-digital converter 
and as a multicontact meter relay has 
been developed by Assembly Products 
Inc. The instrument contains a printed 
circuit scale instead of a normal dial, 
and a pointer which is positioned over 
the scale in proportion to an input 
signal. An output signal can be ob- 
tained when a readout coil, energized 
either manually or automatically, pulls 
a pusher bar and the pointer down on 
the scale. It can be operated from 
typical sensing elements such as thermo- 
couples, ion gages, differential trans- 
formers, strain gages, or photocells. 


Threadwell-Conway Tap and Die 
Product Divisions. W. Fay Aller, 
previously vice president of the 
Autometrology Div., is appointed 
vice president to supervise and co- 
ordinate the company’s Automet- 
rology, Standard Production In- 
struments and Fixed Gage and In- 


spection Instruments Divisions. 
J. T. Welch has been named as- 
sistant vice president for co-ordi- 
nating the operations of the com- 
pany’s national field sales organi- 
zations. Welch will report to 
C. H. Reynolds, senior vice presi- 
dent, who also will have charge 
of the company’s manufacturing 
facilities in Mt. Clemens, Mich., 
Cleveland, O., and Windsor, On- 
tario, Canada. William I. Wilt has 
been advanced to assistant vice 
president of the Standard Produc- 
tion Instrument Div. 


New Field For Machinery Builder 


FORMATION of the Plastics Ma- 
chinery Div. has been announced 
by National Automatic Tool Co. 
Inc. The division, which will pro- 
duce plastics injection molding ma- 
chines, takes Natco into a new 
field and marks a major diversifi- 
cation move for the firm. Head- 
ing the Plastics Machinery Div. 
are Russell W. Powell, sales man- 
ager, and Richard M. Norman, 
chief engineer. According to N. M. 
Forsythe, Natco vice president and 
general manager, formation of the 
division results from an extensive 
two-year program of preparation. 
The plastics field was chosen prim- 
arily because of the growth ex- 


SHIPPING container which uses no nails in setup, can be shipped and stored 
knocked down, has interchangeable parts, and can be built with a pallet base 
as an integral part of the container itself, has been designed by the Evans Con- 
tainer Corp. The containers are assembled, locked and braced in a simple operation 
by inserting a tubular metal spindle into angular slots thet are cut into panel corners 


of each container. 


A workman can assemble a container around a kitchen stove 


in less than 2 minutes and the container can be removed from the product for 


inspection in about half that time. 


The container is reusable and can be con- 


structed of any panel material ordinarily used, such as fiberboard, plywood, or 


wood. 


Individual panels that are damaged or worn can be replaced. 
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equipment feeds, forms, positions, loads, seals, 
and imprints shipping containers automatically 


PACKOMATIC GALLON-CAN CASE LOADER Just stack the magazines with “knocked-down” con- 
Packomatics high-speed, continuous-motion case forming, feeding, loading and tainers. The rest is automatic. With Packomatic 
sealing machine, shown above, oiled the way at,the Esso Standard Oil Company Custom-Engineered equipment, containers are fed 


plant for faster fully-automatic casing of gallon cans. This is the only machine 


on the market designed for cost-reducing end-loading style corrugated shipping out, formed and positioned, end-loaded with cartons 
containers. Custom-Engineered to accomodate cans from the 12 oz. size to the . > . . 
or cans, sealed and imprinted 4-sides (serial num- 


5-qt. Imperial gallon size, for an almost endless variety of products—from foods, 


juices and beer to paint, chemicals and cleansers bered, if desired) ready for shipment. Packomatics do 


J. L. FERGUSON CO. Joliet 2, i. the whole job—or any part of it. And how they pay 
off in any plant! End-loaded cases require up to 28% 
roe Verk, ee ag ae ee — less board. Labor costs shrink dramatically and your 

A . ie, Kansas : . . . . 
ol ‘a oie saan ote eee ¥ packaging line keeps pace with your production line. 
Your Packomatic line can grow as you grow, too. 
PACKOMATIC machines include the Bale Sealer — Case Sealers — Opener- Start now with a case opener and loader, or case 


Loaders — Case Imprinters— Telescoping Volumetric Filler — Packer-Gluers. sealer, or imprinter—build it unit by unit into a 
Units available, semi-automatic or fully-automatic depending on your needs- complete system. 


' L, Soren fs ~ ee 

Mort < : e | i Lh ty 4 
>” Cyt vac ~{p Leh 

Six 5-qt. cans or gallon cans Sixty cigarette cartons 

in 20'/," x 13%" x 9'¥,4" case Twelve 46 oz. cans Twenty-four cartons Eighteen 7 & 8 o2. cartons King Size: 17%" x 11'/." x 22° 


and 20'/,” x 13%" x 81/4" case in 21" x 13” x 74" case in 12'/2" x 10%" x 8'/," case in 20° x 14%" x 8%" case Regular: 14' 9,4" x 11." x 22° 


TYPICAL CASE LOADING PATTERNS FOR CANS AND CARTONS 


dn 
af 
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Twenty-four 12 oz. cans Six No. 10 cans Thirty 1 Ib. cartons Twenty-four cartons Forty-eight cartons 
in 16%" x 10'5\4" x 594” case in 22'/\4" x 17%" x 7/4" case in 16/4" x 109\4" x 714" case in 19/2." x 10%" x 7” in 22%" x 23'/," x 15%" cose 





Basic cam-operated 
indexing unit for 
special purpose 
machine drive. 
Available in various 
sizes. S 


basic units 
for 


AUTOMATIC 


assembly or 
production 


MULTIPURPOSE machine which completely prepares and conditions soil, plants 
seed and packs earth in a one-pass operation has been developed by the Norton 
Portland Corp. The unit will be manufactured by the Todd Shipyards Corp. 
The 12-ton machine, called the Wonsover, is towed by a tractor. A control panel 
on the tractor is attached to the Wonsover by an extension cord, and pushbuttons 
on the panel enable the driver of the tractor to control the machine functions. 
The machine prepores land in strips 8 feet wide, and, depending upon soil con- 
ditions, can cover 2 to 5 acres per hour. In one pass over the land, machine can 
add lime or fertilizer and other chemicals to the soil, prepare the soil in depth to 
a maximum of 10 inches, smooth the conditioned soil, place the seeds, and pack the 
soil over the seeds. Preparation of the soil is so thorough that when attached to 
the rear of a harvester, a new crop can be planted while a preceding crop is 


... Standard Tool 
precision, proved 


cam-operated 
indexing units. 


Basic cam-operated 
indexing unit incorpo- 
rated in standard 
table with mechanical 
locking arrangement, 
timer and drive. 


Conveyor type 

indexing unit available with 

27, 35, 43 or 51 work carriers 

Indexing movement is precision cam-operated. Side 
and top machine surfaces allow for ease of tool 
mounting. Furnished complete with drive. 


1. Reduces design time. 

2. Permits rapid re-tooling when necessary. 

3. Wide range of sizes and indexing increments. 
Standard Tool indexing units provide smooth, accurate 
positioning between automatic production stations. They 
are built for heavy duty operation and furnish the basic 
requirement for profitable automation. Engineers at 
Standard Tool are skilled in manufacture of completely 
automatic assembly and production machinery into which 


these indexing units are incorporated. Your inquiries will 
receive prompt, competent acknowledgement. 


STANDARD TOOL & 
MANUFACTURING CO. 


Creative Machine Designers and 
Builders Since 1910 » 


KEARNY,NEW JERSEY 
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being harvested. 


hibited by the plastics industry for 
the past several years. In addi- 
tion, injection molding machines 
and Natco metal cutting machines 
are both hydraulically operated; 
production of the two lines could 
easily be co-ordinated in the ex- 
isting manufacturing plant by pro- 
viding for space and additional 
tooling; and plastic machinery is 
used by a large composite of manu- 
facturers dealing in very diversified 
consumer products, many new to 
the buying public. 


Tramp Metal Detector For 
Textile and Plastic Industries 


METAL DETECTOR which has 
been specially developed for con- 
tinuous inspection of textile fabrics 
during production has been an- 
nounced by the Radio Corp. of 
America. The detector is capable 
of spotting specks of stray metal 
as small as a typewritten dot, ac- 
cording to Harold M. Emlein, man- 
ager, RCA Theatre and Industrial 
Products Dept., and provides con- 
tinuous inspection of strip ma- 
terial traveling at speeds ranging 
from 10 to 1000 feet per minute. 
The inspector reacts to all types of 
metals, magnetic and nonmagnetic 
and can be installed so that upon 


detection it will trigger an alarm 


system and stop the production 
line. Contaminated areas can be 
automatically marked with chalk 
or dye. 

The electronic equipment in- 
cludes an inspection aperture 64 
inches wide and 1! inches high 
through which passes the material 
to be checked. This size aperture 
will accommodate fabrics up to 60 
inches in width. Machine operation 
is based upon specially designed 
coils which produce a high fre- 
quency electromagnetic field. The 
sensitivity of the equipment can be 
adjusted to detect extremely small 
metal particles even though deeply 
embedded in the material under in- 
spection. Tramp metal distorts 
the field and in turn creates an 
electrical signal which is fed to a 
control unit where it is amplified 
and used to trigger the alarm sys- 
tem. Equipment can also be used 
for continuous inspection of plas- 
tics processed in sheet form. 


STANDARDS Committee of the 
IRE has listed various definitions 
which should be of general interest. 
Among these standard definitions 
are: 

Electron device A device in 
which conduction is principally by 
electrons moving through a vac- 
uum, gas or semiconductor. 

Electron tube—An electron de- 
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vice in which conduction takes 
place by electrons moving through 
a vacuum or gaseous medium with- 
in a gas-tight envelope. 

Electronic—Of or pertaining to 
devices, circuits or systems utiliz- 
ing electron devices. Examples are 
electronic control, electronic equip- 
ment, electronic instrument, and 
electronic circuit. 

Electronics—That field of science 
or engineering which deals with 
electron devices and their utiliza- 
tion. 

Electronics (used as an adjec- 
tive)—Signifies of or pertaining to 
the field of electronics. Examples 
are electronics engineer, electronics 
course, electronics laboratory, and 
electronics committee. 


Redesigned Motor Line Permits 
Improved Production Facilities 


REDESIGN of their line of ac in- 
duction motors rated in the 40 to 
125 hp class has been announced 
by the General Electric Co. This 
completes a 5-year program of 
design changes for ac motors rang- 
ing from 1 to 125 hp in ratings. 

The redesign of the larger mo- 
tors offered the company the op- 
portunity to improve techniques 
used in production. Improvements 
are patterned after techniques es- 
tablished for smaller motors and 
include the use of tape controlled 
machine tools, more extensive use 
of computers, and application of 
other automatic machinery de- 
signed to give greater uniformity 
and closer tolerances during pro- 
duction. More than $11 million 
was spent on the program to re- 
design this latest motor line and 
to provide new and modern fa- 
cilities for the manufacture of the 
items. The company reports that 
the design of the product was op- 
timized not only with respect to 
motor characteristics but also with 
respect to material flow, machin- 
ability and processing. Inventory 
considerations were carefully scru- 
tinized to assure a maximum ability 
to provide the customer with the 
exact motor to meet his require- 
ments without unnecessary in- 
creases in inventory. As with the 
smaller motors, this was accom- 
plished by a building block ap- 
proach. Such a procedure per- 
mits satisfaction of customer needs 
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NEW AUTOMATIC 


BAR FEEDER 


has dual automatic feed 
up to 50 pieces per 
minute 


SPECIFICATIONS 
Model 1700B Bar Feeder 


FEED RATE: 50 pieces/ minute maximum 
Variable speed drive 


BELT SPEED: Variable 10 to 20 feet/minute 
Cycling rate controlled by conveyor speed 


RANGE: Feeds parts 1/4” to 1-1/2” diameter 
varying lengths 


DRIVE: 1/4 hp 3-phase motor, 1800 rpm + 
SPACE: 24” x 65-1/2” on floor, 56-1/2” high \ os 


Eliminates costly hand-feed with 
fast automatic production operation 


The high-speed output of the Feedall 1700B means twice as many pieces fed 
per hour... less cost per unit ...larger production capacity ... steady flow 
of bars and tubing onto a conveyor belt at desired rate (cycling rate controlled 
by variable speed drive on belt) . . . full automatic operation of parts production 
machines and processes. 


The secret is the unique double feed, which provides twice the capacity 
and twice the cost-saving of comparable single feeders. When installed on center- 
less grinders, polishing machines and heat-treat equipment, the 1700B handles 
a wide range of parts lengths, diameters and feed rates. And operating reliability 
is unsurpassed. 


There’s extra economy, too, in the simple “complete-package” design. The 
unit is self-contained, occupies only mininium floor space. 


The all-important details of cost-saving automatic feed with Feedall ma- 
chines are presented in the latest catalog, complete with estimate data sheet. 
Write for your copy ...or send us sample parts you want to feed and include 
brief data. We'll do the rest, promptly. 


Producers of automatic feeding devices 
FEEDALL, INC., WILLOUGHBY, OHIO 


Feedall 


ELEVATING, BLADE, TUMBLE, VIBRATORY FEEDERS ¢ TRANSFER 
AND ELEVATING CONVEYORS «¢ SPECIAL SELECTOR DEVICES 
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ELECTRON TUBES 


Nerve 
Tle ti 
Industrial 
Electronics 


RCA-5690 — full-wave vacuum rectifier 
RCA-5691 —high-mu twin triode 
RCA-5692 —medium-mu twin triode 
RCA-5693 —sharp-cutoff pentode 


10,000 hours minimum life*!—one of the 
many important reasons why RCA “Spe- 
cial Reds” are so often specified. The fol- 
lowing features of RCA “Special Reds” 
add up to extraordinary reliability—essen- 
tial to continuous production where elec- 
tronic controls are in use: 

¢ Extra-long life « Exceptional stability 
throughout life « Extreme uniformity of 
characteristics from tube to tube « High 
resistance to shock and vibration « Se- 
lected high-quality materials and superior 
workmanship. 

RCA “Special Reds” are available through 
your RCA Industrial Tube Distributor. 
Contact him today for the booklet “RCA 
Receiving Tubes for Industry and Com- 
munications.” 


*Or two years service after initial use (whichever 
occurs first) when used within ratings. 


TUBES FOR INDUSTRY 


RADIO CORPORATION OF AMERICA 
Tube Division Harrison, N. J. 
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AUTOMATIC tester has been designed and built by Victor Adding Machine Co 


for the simultaneous testing of three automatic printing calculators. 


Machines to 


be tested are placed beneath solenoid-operated “fingers which enter test problems 


into the calculator keyboards. 


This rear view of the three test positions shows a 
plug-in relay, the test position base and the control unit. 


The so'enoids are activated 


by electrical impulses originating in an endless loop of code-punched tape which 


contains problems representing all possible uses of the calculator. 


An _ inspector 


scrutinizes the print-out from the machines for signs of malfunctioning. 


and at the same time allows max- 
imum standardization of parts dur- 
ing production. 

Close attention was given to the 
paperwork procedure to make it 
match the manufacturing need for 
rapid communication of engineer- 
ing and production information. 
Engineering drawings, lists and 
manufacturing instructions have 
been placed on tape. This re- 
quired that engineering drawing 
numbers be made compatible with 
the requirements of tape and 
punched cards, and illustrates the 
extent to which the company 
went in overhauling its procedures 
in establishing a modern motor 
manufacturing facility. 


Applied Magnetics Research 


EXPANDED _ research _ services 
have been announced by Bussey 
Research Laboratories. Of interest 
to manufacturers of data process- 
ing, computing and control equip- 
ment is the private research work 
the company has undertaken in 
the field of applied magnetics. Pre- 
liminary work, it is reported, points 
to a number of innovations that 
will make possible the elimination 
of moving parts and mechanisms 
employed in current product de- 
signs. Potential applications which 
are suggested by the research in- 


dicates that it will be feasible to 
record and produce sound; record 
and reproduce pictorial and other 
visual data in magnetic replica; 
record, store and reproduce infor- 
mation either digital or analog in 
nature; and select circuits by mag- 
netic methods—all without the use 
of moving parts typical to mechani- 
cal switching and relays. 


MEETINGS AND EVENTS 


July 29-Aug. 2— 

National Machine Tool Builders’ 
Association. Annual joint sales 
conference with American Tool 
Distributors’ Association to be held 
Cornell University. Additional in- 
formation may be obtained from 
NMTBA offices, 2071 E. 102nd St., 
Cleveland 6, O. 


Aug. 20-23— 

Institute of Radio Engineers. 
Western Electronic Show and Con- 
vention to be held Fairmont Hotel, 
San Francisco. Additional infor- 
mation may be obtained from 
Wescon headquarters, 342 N. La 
Brea, Los Angeles 36, Calif. 


Aug. 28-30— 

Instrument Society of America. 
International Symposium on Gas 
Chromotography to be held Kel- 
logg Center for Continuing Edu- 
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Design Engineers find PUSH “WW. Controls 


eliminate complicated mechanical linkages 


9 SIMPLICITY vs COMPLEXITY 


| COMPLEX MECHANICAL 
LINKAGE 


SIMPLE 
TRU-LAY 
PUSH-PULL 


Compare the TRU-LAY PUSH-PULL cable in the 
illustration with the mechanical linkage. PUsH- 
PULLS are simple, have but one moving part, 
are noiseless and give lifetime service accuracy. 
Linkages are complex, made of many parts and 
wear at many points. Their use brings increas- 
ing backlash, lost accuracy and vibration. 


“ eeeeeeeeeeeeeeeseeeseeeeeeeeseeeeeeeeeee 


VERSATILE TO MEET THE TOUGH JOBS 


HOT JOBS Tk bi 
TRU-LAY PUSH-PULLS will function 4 ’ 7y/ 
under high temperatures. Are ideal 4 i ‘ 
controls for jet aircraft and indus- /) } 
trial furnaces. ‘4 


TRU-LAY PUSH-PULLS will function 
accurately in cold as low as —70°F. 


ne 


WET JOBS et 


TRU-LAY PUSH-PULLS are highly 
water-resistant by virtue of their 
construction. 


cinainiiintantantniatnaaiiiceaitiepiaiin ne 


ABRASIVE JOBS Se 


TRU-LAY PUSH-PULL cables can be 
completely rubber-covered for extra 
protection. 


aaa 


é 


TRU-LAY PUSH-PULLS will handle heavy, tough 

jobs with up to 1000 lbs. input. They are effec- 

tive controls for remote jobs 150 feet or more 

from the control point. They are frequently and 

successfully used in conjunction with electric, 
hydraulic and pneumatic controls. 


USED AS A DOOR INTERLOCK 
IN HIGH-VOLTAGE CABINET 


TRU-LAY PUSH-PULL 
cable insures high- 
voltage load is OFF 
before door can be 
opened. 

Saves Space 
because it is flexible 
as a wire rope and 
fits easily into lim- 
ited space. 

Easy to Install 
with a simple clip 
where loads are 
light—clamped at 
the conduit fittings 
with a machined 
bracket. 


Economical 

because it requires 
no maintenance. 
We have never 
known a TRU-LAY 
PUSH-PULL to wear 
out in normal use. 


Bical 





Mi ese 


CHECK THESE FEATURES 
AGAINST YOUR 
REQUIREMENTS 


ADAPTABILITY * Approximately 80% of instal- 
lations are met by standard anchorages, fittings 
and heads. Simple modifications meet almost 
every design requirement. 


ACCURACY * TRU-LAY PUSH-PULLS are precision- 
built products. Accuracy is inherent in the basic 
design and standards of quality. 


TROUBLE-FREE * TRU-LAY PUSH-PULLS are 
sealed against the entrance of dust, dirt or other 
foreign matter. The inner working member is 
lubricated for life. 


LONG LIFE « Every feature of TRU-LAY PUSH- 
PULL construction makes these controls strong, 
highly resistant to stretch and compression, yet 
extremely flexible. None has ever worn out in 
normal service. 


The six bulletins and booklets in the DATA FILE will answer 
many questions on PUSH-PULLS. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 


ee Ga Vi we.) 0 


601 Stephenson Bidg., 
2216 South Garfield Ave., Los Angeles 22 «929 Connecticut Ave. 


Detroit 2 
, Bridgeport 2, Conn. 
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UNLOAD 


HOT WATER 
HI-PRESSURE 


SPRAY RINSE STRIPPING TANK 


New Modern Method for 


CONVEYOR LINE 
PAINT STRIPPING 


With more and more plants incorporating the stripping of hooks, 
shields, trucks and other paint conveyor-line apparatus into the 
production line itself, there is an ever increasing need for an auto- 
matic stripping method which will work quickly, thoroughly and 
economically to prevent the build-up of over-spray. 


And the answer to that need . . ? It’s here, in this... 


MAGNUS METHOD 


Research by Magnus technicians has proven that the simple ad- 
dition of a quantity of MAGNUS 751 to any of the Magnus 
Heavy-duty Alkaline Strippers provides unequaled speed and 
effectiveness. Even the difficult-to-remove types of paints and 
primers are effectively and thoroughly stripped. And, this method 
is highly economical, since the MAGNUS #751, in addition to 
increasing the effectiveness of the strippers, also extends the al- 
ready-long life of the solution. 


For full information on this modern production-line method, in- 

cluding detailed recommendations and methods for determining 
correct proportions, write today to Magnus, 101A 

Cr South Avenue, Garwood, New Jersey. 

fe HY 


At | Industrial Cleaning Division 


ah MAGNUS CHEMICAL CO., INC. 


Ma us — a world-wide organization specializing in cleaning and protection of all surfaces 
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cation, E. Lansing, Mich. Addi- 
tional information may be obtained 
from H. J. Noebels, General Chair- 
man, IGC Symposium, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 


Sept. 9-13— 

Instrument Society of America. 
Twelfth Annual Instrument-Auto- 
mation Conference and Exhibit to 
be held Cleveland Auditorium, 
Cleveland. Additional information 
may be obtained from H. S. Kind- 
ler, ISA, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


Sept. 17-18— 

Radio - Electronics - Television 
Manufacturers Association. Sym- 
posium on Numerical Control Sys- 
tems for Machine Tools to be held 
Ambassador Hotel, Los Angeles. 
Additional information may be ob- 
tained from RETMA, Room 650, 11 
W. 42nd St., New York 36, N.Y. 


Sept. 23-25— 

American Society of Mechanical 
Engineers. Fall meeting to be held 
Statler Hotel, Hartford, Conn. Ad- 
ditional information may be ob- 
tained from ASME headquarters, 
29 W. 39th St., New York 18, N.Y. 


Sept. 24-26— 

Sixth Annual Industrial Elec- 
tronics Symposium. Co-sponsored 
by IRE and AIEE, to be held Mor- 
rison Hotel, Chicago. Additional 
information may be obtained from 
AIEE headquarters, 33 W. 39th 
St., New York 18, N.Y. 


Oct. 7-9— 

Second Conference on Manufac- 
turing Automation. Co-sponsored 
by Purdue University and AUTO- 
MATION Magazine to be held Pur- 
due University. Additional infor- 
mation may be obtained from the 
Editor, AUTOMATION, Penton Blidg., 
Cleveland 13, O. 


nivin 
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COMBINES: 
Bulk parts storage ® Floor level loading 


Part orientation ® High-rate positive delivery 
INTO A SINGLE LOW COST VERSATILE FEEDER 


AVAILABLE: 
a Bearing Races ® Oil Seals Re in light and heavy- 


duty units in a wide range 
Sheared Slugs ® Bolt Blanks of standard capacities 


Semi-finished Parts and heights 
CORPORATION SPECIALISTS IN MECHANICAL HOPPERING, 
AUTOMATIC ASSEMBLY MACHINES, AND 
950 EXCHANGE STREET « ROCHESTER 8, N.Y. INTEGRATED PARTS PRODUCTION LINES 
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in the 
Westinghouse 





Now Westinghouse announces 
complete control center flexibility 


New design meets changing requirements 
with both 14- and 9%-inch modular units 


From the new 9!4-inch units to the dependable electrical com- 
ponents, the new Westinghouse control center is designed to 
meet your present requirements and future needs. Both the 
14-inch and 91-inch units can be quickly interchanged within 
a standard structure. 

Fully interchangeable with the old design, this new control 
center is available for front mounting or back-to-back mount- 
ing ...in same structure with common vertical bus. Every- 
thing about this new Westinghouse unit says good design, 
safety, and versatility. And you have the advantage of deal- 
ing with one source to supply all components. Call your 
Westinghouse sales engineer for all the facts. Or, write 
Westinghouse Electric Corporation, 3 Gateway Center, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. Ask for B-6722. J-21941 


you CAN BE SURE...iF ITS 


Westinghouse 


Slight Movement of Retaining Clips 
...and horizontal starter unit sup- 
port bar can be moved to any 
position for interchangeability of 
9\%- or 14-inch Westinghouse modu- 
lar units. 


Door Cutout makes it unnecessary to 
change door when changing pilot 
device arrangement. Quick-make, 
quick-break, positive-action, 
modern pushbuttons in strong 
molded case take up less space. 
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Here Is Complete Flexibility .. . of 
structural units and electrical 
components. Each vertical struc- 
ture holds from one to eight, front 
only, or up to 16 back-to-back 
units, to meet all needs. 





Close-up of die space shows 
special expander die used in 
forming metal to smoothly 
rounded shape. 


Nozzle support for J57 after 
burner is formed on Verson 1000 
ton double action hydraulic press 
at Solar-Des Moines. 


Another ~VWerson~ Press proves its versatility 


.. + forming jet engine components at Solar Aircraft Company 


This is Verson versatility at work ...a 
1000 ton Verson double action hydraulic 
press .. . “workhorse’’ at Solar Aircraft 
Company’s Des Moines plant. 

Solar produces components for jet and 
turbo-jet engines which power a number 
of our best known aircraft. They are also 
engaged in the manufacture of compo- 
nents for guided missiles. To this end, a 
variety of tasks are assigned to this Verson 
Press, including heavy duty expanding, 
sheet metal embossing and deep drawing. 


A Verson Press for every job from 60 tons up. 


Ty pa pombe “y 
ik iE IN BM Pa el 


Forming is done primarily with 300 series 
or 410 stainless steels, ranging in thick- 
ness from .031 to .093. 

The double action press, largest of its 
type at Solar-Des Moines, has proved a 
rugged and versatile production tool. In 
addition to the heavy jobs, it handles 
general production when needed. 

Big job . . . small job .. . there’s a 
Verson press for you. For specific recom- 
mendations send an outline of your re- 
quirements. 


=i ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


~Verson--| VERSON ALLSTEEL PRESS CO. 


9322 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ©* 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + 
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DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
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(pe detroit dateline 


Chrysler engineers devised a drain trough molding that is a structural part of 
the automobile roof and developed an automated process for the high-speed 
manufacture of this complex shape. Pictured is a radial draw former built by 
Cyril Bath Co. to stretch these parts into the final contour and cross-section 


Never Say Never 


ARDENT STUDENTS of the sci- 
ence and art of automation are 
constantly reminding us of the ne- 
cessity of close co-operation be- 
tween product designers and proc- 
essing engineers. To accomplish 
the optimum yield from efforts to 
automate, these two forces must 
be pulling together. 

The more zealous proponents of 
this happy harmony recommend 
that these forces be combined into 
one and that product designers 
learn all the tricks of the proc- 
essing engineer’s trade. This cir- 
cumstance may be ideal in the 
small enterprise where one man 
can juggle both functions at once 
and keep them both in the air. In 
the auto industry where the com- 
plexities require big crews pulling 
at each function the feasibility of 
combining product design and 
process engineering is a matter of 
serious doubt. 


Cozy Compromise 
Though complete combination 


may be out of the question, efforts 
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to co-ordinate are certainly steer- 
ing the automotive enterprise in 
the right direction. The classic at- 
titude barriers: “. . . success at 
last it can’t even be cast” and 
™ - you guys couldn’t even cast 
window weights” must be torn 
down. Product designers and proc- 
essing engineers must learn enough 
about each others problems to as- 
sist in accomplishing the corpo- 
rate objectives. 

The cozy compromise system has 
much to recommend. By this plan 
of attack each team does its pre- 
liminary work independently; then 
they get together for study, and 
subsequently finalize their prints 
on the basis of joint opinion. If 
this technique is to get off the 
ground each party must have an 
open mind to change. They must 
never say never. 

Benefits of close co-ordination 
between product designers and 
processing engineers can be seen 
in Chrysler’s manufacture of drain 
trough moldings for 1957 cars. 

From the product designer’s 


By JAMES C. KEEBLER 


Associate Editor 


point of view, a drain molding is 
needed along the sides of the roof 
just above the doors and at first 
thought it matters little how it’s 
made. But when one stops to con- 
sider that hardtop convertible de- 
signs need additional strength in 
their roof supporting members a 
change in the design detail to make 
the drain trough molding a struc- 
tural member has real appeal. 
Such a part can be made by ra- 
dial draw forming but the process 
was spawned in the aircraft and 
heavy transportation industries, 
and not generally considered a 
high-production technique suitable 
for automobile parts manufacture. 


Open the Mind 

Results of an open-minded ap- 
proach are coming off automated 
radial draw forming machines at 
Chrysler’s Eight Mile Road Plant. 
John E. Brennan, vice president, 
Stamping and General Manufactur- 
ing Group, says: “These radial 
draw forming machines operate at 
high speed to produce 300 to 400 
pieces per hour—an increase of 
200 per cent over previous meth- 
ods of making drain trough mold- 
ings.” 

In operation, the part is auto- 
matically fed into the machine 
where the ends are held in gripper 
heads connected to hydraulic 
stretch cylinders. A pull of about 
six tons is exerted to stretch the 
part so that the metal softens and 
flows. Two die elements are then 
rocked into each other under 414- 
ton pressure—forming the piece a 
bit at a time. The formed part is 
then automatically unloaded and 
the cycle starts again. 

These complicated pieces cannot 
be practically made with simple 
bending machines or in conven- 
tional stamping presses where the 
operations would be expensive and 
inaccurate. “With the trend to- 
wards fewer roof supports in all 











types of cars, the increased 
strength obtained by stretch form- 
ing—in which the granular struc- 
ture of metal is elongated and 
ironed together into a new shape— 
is a distinct advantage,” Bren- 
nan said. People know a good thing 
when they see it. Characteristi- 
cally, Cyril Bath Co. announced 
that they would also supply ma- 
chines for producing door pillars, 
quarter panel pillars, corner strain- 
ers, trunk drain troughs and such 
other curved shapes as the engi- 
neers may determine. 

Application of the techniques of 
automation to a process whose 
fullest advantage is utilized by a 
product design revision has pro- 
duced improvements that should 
teach even the most rut-bound 
process engineer not to say: “It 
can’t be done.” 


Piano Roll Blues 

With this thought in mind it is 
well that the automakers not take 
too hasty a look at the develop- 
ments in the art of tape or card 
programed machines. 

Just because a bulk of this de- 
velopment is taking place in the 
aircraft industry where produc- 
tion quantities are of a different 
order of magnitude is no reason to 
conclude that there is nothing in 


it for the auto industry. 

Bendix Aviation’s Murray Kanes 
whose hand was in the design of 
the control system for the 4 by 10 
foot, Kearney and Trecker hori- 
zontal spindle, contour milling ma- 
chine for Glenn L. Martin says: 
“The immediate application of tape 
control in the automotive industry 
appears to be in the making of 
tools and dies rather than parts. 
The prospect of reducing the high 
cost and long lead time involved 
in the many automotive body and 
forging dies which are required in- 
dicates extensive applications for 
tape controlled die sinking ma- 
chines.” 


This is good. When the piano 
roll gets its foot in the automotive 
door other ideas may unreel. 


At an ASTE—Case Institute dis- 
cussion of machine programing, 
Bill Gillet of Parker Appliance 
asked the panel if they were go- 
ing to adapt these numerical con- 
trol systems to high production 
machines in such a manner that 
one console would operate a mul- 
tiple number of machines and all 
you would have to do to get more 
production would be to plug in 
more machining units. No one pres- 
ent had such a system, but they 
answered a question by Bob Young 
of Thompson Products that the 





Tape controlled Kearney and Trecker milling machine to be used by the Glenn 
L. Martin Co. has electronic control system that was designed and built by 
Bendix Aviation Corp. Operator's console includes feed rate override control 
and precision positioning control for manual setup. Manual feed controls 
are located on the pendant. 
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same tape would produce identical 
parts on identical tape controlled 
machines. 

In one way or another process- 
ing engineers are going to find a 
way to get more out of these de- 
velopments than just toolroom 
duty. 


Flexible Equipment 

Ford’s Harder told the National 
Machine Tool Builders’ Associa- 
tion of his desire to have greater 
flexibility of design of machine 
tools. After outlining his points of 
dissatisfaction with standard ma- 
chine tools linked together, and 
with the inflexibility of large 
transfer machines he went further 
to state his case for building block 
units built to an industry standard. 


Harder said “Rather, we at Ford 
hope that standardization of di- 
mensions of machine tool units to 
attain interchangeability and free- 
dom of rearrangement will be 
brought about by voluntary co-op- 
eration of builder and user groups. 
The automobile companies certain- 
ly do not want frozen designs. 


“Unitized machine tools built up 
of standard components would be 
easier to set up. Each station 
would be a machine in itself—com- 
plete with its own electrical and 
hydraulic circuits. Hence, any 
given station could be cycled for 
set-up purposes. More stations on 
an in-line machine could be set up 
simultaneously, thus reducing the 
time required to get into full pro- 
duction.” 


In the Cards 

A combination of this concept 
with that of units plugged into a 
master programer is not such a 
far stretch of the imagination. The 
flexibility the automaker wants 
may be in the cards—or the tape. 

IBM chose a Fosdick jig borer 
to be card programed because it 
had characteristics suitable for 
operation from electrical pulses. 
Vickers’ Ron Render told the Vick- 
ers’ Fabricating Machinery Hy- 
draulic Conference of the poten- 
tials of applying electro-hydraulic 
servo valves to production equip- 
ment. Put these two nuggets to- 
gether and never say never, and 
we find the potential tools being 
developed for the processing en- 
gineer’s use are a challenge to the 
imagination. 
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PROOF of the tremendous productivity of Onsrud milling 

machines designed for nonferrous milling is shown 

by this production study. This kind of production is 

typical of the advantages that can be yours with every 
Onsrud milling machine. 


THE PART: Outboard 
motor cylinder block, 
aluminum alloy casting 
7” wide x 13” long 

and 6” high. 


THE MACHINE: Onsrud 
A-242S Tri-Way Milling 
Machine with one vertical 
and two horizontal 
opposed milling heads. 


ae 
, oh 
a. OPERATION: Machine 
a . ° 
ad three sides of block in Onsrud A-242S Tri-Way Milling Machine, for milling up to 
three sides at one time, of any part square or rectangular in 


on set-up and in one pass. cross section. Planer type table with variable feed up to 258 
IPM. Cutter motors Onsrud 10 HP, 3,600 RPM, liquid cooled. 


ACCURACY: Flatness tolerance + 0.0003”. 
Parallel tolerance + 0.001". Let us give you complete data on the 


‘ Onsrud A-242S Tri-Way Milling Ma- 
PRODUCTION: Three parts per minute. chine...and all other Onsrud milling 


. machines for nonferrous metal mill- 
CUTTER LIFE: 500 to 1,000 parts per regrind. ing. Get the facts on these proved, 
high speed production machines. 

Onsrud high speed milling production is only possible Your inquiry is cordially invited. 


because Onsrud machines are designed and 
built specifically for milling aluminum and © he s R U D 
related nonferrous metals. The cutter speeds and feeds are MACHINE WORKS, !NC. 


exactly right to give smooth finish machine tool division 
7714 Lehigh Avenue 


and precision . . . at super-high production speeds. Niles 31, Illinois 


Gasrnd HIGH SPEED MILLING MACHINES FOR ALUMINUM AND RELATED NONFERROUS METAL MILLING 


Fat dotug Mugs Letter by detug Theuugs diylacully if 


AUTOMATION—July 1957 Circle 670 on Inquiry Card 29 





“OFF-THE-SHELF” — 
» wzwZ 
COMPONENTS BY P&S 


Write for descriptive 
literature 


These two different examples of automatic high production machines demonstrate the 


imaginative engineering which has earned for Hartford Speciai such a fine reputation 


among automotive manufacturers. 


But Hartford Special automated equipment is not limited to large plants. The same 


standard machine components which we use in our own complete machines are available 


to you as separate elements for assembly into complete machines on your floor. The 


components include quill type drilling units, lead screw tapping units, power operated 


index tables, columns and machine bases. Thus the benefit of automated equipment can 


be had by small plants or by shops faced with diversified mass production. 


Whichever way you need automation — complete machines or “building block” 


components — Hartford Special is your most efficient and economical choice. 


CONTINUOUS MILLING MACHINE 

mills the top and bottom pad of generator end 
castings. Work is automatically and continuously 
fed between revolving cutters of variable speed 
milling heads. Speed of rotation of power table 
and milling heads can be regulated to suit con- 
ditions. Production rate is 625 pieces per hour. 


ee 


OTs 


HARTFORD SPECIAL @& p 


i 


FIVE STATION AUTOMATIC INDEX MACHINE 
performs multiple operations on automotive power 
steering gear box simultaneously. Machining 
includes angular milling, drilling, reaming, spherical 
seating and facing. This machine features hydraulic 
power clamping, automatic lubrication and variable 
feed milling head. 


AUTOMATIC AIR-HYDRAULIC DRILL UNITS AUTOMATIC CAM TYPE DRILL UNITS COLUMNS INTEGRAL MOTOR MOUNTS 


UNIT MOUNTING ADAPTE 


on 





|| «Created by Hartford Specia 


enn ee 
) 





on 
Hartford also makes automatic Thread Rolling 
Machines and the world famous Super-Spacer 


MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 


2857 HOMESTEAD AVE., HARTFORD 12, CONN. 
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The New Allison FULLY AUTOMATIC 


Positioning Table 


The system uses 
¥%-inch magnetic 
tape on which 
eleven channels 
of information 
are recorded. 


Eight channels 
produce table 
motion; one stops 
the tape during 
machining; one 
controls spindle 
movements; 
one rewinds 


SPECIFICATIONS 


Range of motion 
Speeds, infin. var 0° to 50” per min 
Accuracy 
Table thrust, max 
Table dimensions | 50° x 35°x 15” high 


Console dimensions | 22” x 1942” x 48” high 


* 


ee 
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Coordinates automatically 
controlled workpiece movement with machine tool 


Another step toward complete automation of machine tools is provided with 

the Allison table. It has been developed to fill the need for a portable, precision 

machine of simple operation requiring no special operator training, and so 

inexpensive as to be a practical investment for all manufacturers, large and small. 

By eliminating the human element, quality is improved because of increased 
accuracy and uniformity. Rejects are minimized. More parts are 
completed in the same time. Because table motion and speed are 
continuously controlled, milling can be done. This system has been 
successfully applied to an engine lathe.Our Engineering Department 
will gladly work with you on your specific requirements. 


' 


For complete information, write Dept. A-7 
MICRO-POSITIONER DIVISION 
710 Wilshire Blvd., Santa Monica, California 


(0) | MANUFACTURING COMPANY 


Circle 672 on Inquiry Card 





motes from britain 


By FRANK G. WOOLLARD 


British Correspondent 


Continuous process bicycle tire bead machine makes 3,000 beads an hour. 
Wire goes into the machine from reels at the left, is formed to circular shape, 
cut, ends threaded, a sleeve applied, then hammered into a tight bond and 
stacked, all automatically. Key to success of the machine is a rotary swager 
developed by National-Standard Co., Ltd., to bond sleeves to the wire. 


Inspection and Maintenance 


GIVING advice on the essential 
features of automation, in one of 
the American journals, one author- 
ity suggested, among other items, 
the correction of processing as 
soon as parts begin to drift from 
the set standard of quality. Amer- 
ica does not differ so greatly from 
Britain in this respect; namely that 
it is so difficult to detect the very 
gradual falling away from standard 
which eventually spells trouble. 
The trouble when it occurs becomes 
very conspicuous in an automated 
factory where the downtime for 
corrections on a faulty machine 
will, almost certainly, entail the 
stoppage of the complete machine 
line and, more often than not, the 
assembly line also. 

This situation was not so highly 
visible in the more elementary pro- 
duction layouts, e.g. batch produc- 
tion, but nevertheless it existed to 
promote inefficiency and loss. This 
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was so, even though the work could 
be transferred to another machine 
or even if the lost time could be 
regained by working overtime. 
Now obviously the remedies 
against these departures from 
standard consist of vigilant inspec- 
tion and preventive maintenance. 
Let us first consider preventive 
maintenance. Does this really cover 
the whole situation—is it by itself 
good enough? In effect, preventive 
maintenance resolves into routine 
attention. The routine schedule 
when based on actual experience is 
excellent but . . . are there no loop- 
holes? Is it not true that on oc- 
casions more wear takes place than 
was anticipated? Is it not true 
that something slips sometime or 
other—that a screw, a nut or key 
loosens ? Is it not a fact that 
lubrication may fail and that slides 
may stick or that, for some un- 
known reason, guide bushes wear 


unduly? All things are possible 
and may be the cause of trouble, 
slight enough in the beginning but 
cumulative in effect. 


Liasion Needed 


Now let us turn to inspection. 
It is true that manual gauging 
and visual inspection is giving 
place to mechanical, pneumatic and 
electronic inspection devices. Even 
so it remains essential to cope with 
the causes for any degeneration 
from standard; the method being 
the keeping of a close watch on 
the permissible tolerances and an- 
ticipating the need for corrective 
action. The question arises as to 
whether a liaison can be estab- 
lished between the functions of in- 
spection and maintenance which 
will make fully effective the prin- 
ciple that maintenance must be by 
anticipation—never by default. If 
this can be done, preventive mainte- 
nance will become an active proc- 
ess instead of a routine operation. 
It will become “preventive” in the 
full sense of the word. 


Redefined Responsibllity 


The writer suggests that the 
logical answer to this question 
lies in the extension of the duties 
of the chief inspector or the quality 
control manager—or whatever des- 
ignation is current for the officer 
responsible for seeing that the 
piece parts are correct to specifi- 
cation. 

Already this official is responsi- 
ble for purchased materials, bought 
in finished parts, and also fix- 
tures, jigs, tools and gauges, 
whether these are made by the 
company or bought from outside. 
It is only one step to make him 
responsible for the inspection of 
all fixtures, jigs and tools in use. 
It is but another short step to 
increase that _ responsibility to 
cover the inspection of machine 
tools. In effect this would mean 
that when there is a departure 
from standard the inspection func- 
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tion would not merely reject and 
report on the matter but would 
ascertain where the faults origi- 
nate: whether in cutting tools, 
in gauges, in fixtures or in jigs or 
jig bushings or, in fact, in wear 
or maladjustment of the actual 
machine tool. If this were done, 
the inspection department would be 
elevated from its present some- 
what negative or “thou-shalt-not”’ 
function to become an active par- 
ticipant in the productive process. 

It is conceivable that such a 
liaison will become more necessary 
and more effective as automatic 
inspection takes over more of the 
tasks that have previously been 
undertaken by human examiners 
because such devices will accept 
or reject but will not qualify their 
findings. 


Functional Considerations 
Obviously this extension of the 
duties of the inspectorate calls into 
question the status enjoyed by the 
officer in control of the inspection 
function. It is axiomatic that he 
should not be responsible to any 


interested party who can influence 
or overrule his decisions in regard 
to what is acceptable for inclusion 
in the finished product. In this 
role as umpire the inspector is 
the customer’s representative and 
it is on his judgement that the pop- 
ularity of the product and the 
goodwill of the customer depends. 

However, when a decision has to 
be made which involves a change 
of equipment or the stoppage of 
a machine and possibly replace- 
ments or repairs, the circumstances 
are different. Other executive 
and functional offices are involved 
so that there must be a properly 
recognised formal method of deal- 
ing with the production, repair 
and maintenance executives. This, 
however, is one of the matters with 
which those who frame the struc- 
ture of the organization can readily 
deal and it should not adversely 
affect any decision to adopt this 
proposed new liaison, which should 
be the means of gaining more 
immediate control over the mainte- 
nance of essential standards of 
quality. 


Here and There 


@ In Britain there is a growing 
tendency for the larger industrial 
concerns to establish training 
centers for their staffs. The usual 
procedure is to take over a large 
country house and to adapt it to 
the requirements of residence and 
lecture theatres. There is, owing 
to the very high taxation in this 
country, no shortage of suitable 
houses. The courses may involve 
one night’s residence or they may 
last for fourteen days. 

These “staff colleges’ do not 
compete with the technical col- 
leges except perhaps to draw upon 
them for personnel. Two such 
appointments have recently been 
made. The College of Technology, 
Birmingham—which has been des- 
ignated as an Advanced College 
recently lost James Wilson, the 
principal, to the British Motor 
Corp. 

Also the principal of the Wolver- 
hampton and Stafford College of 
Technology, C. L. Old, will shortly 
become adviser on education and 
training to the great Vickers com- 
bine. In addition to staff train- 
ing Mr. Old will have 5,000 ap- 
prentices under his’ guidance. 


Yet another principal, F. W. 
Cooper, of the Chance Technical 
College at Smethwick, is joining 
the Institution of Production En- 
gineers as education officer. 
Younger lecturers have frequently 
been recruited as training officers 
in the past but this is excep- 
tional inasmuch as three top-rank- 
ing educationists have been drawn 
from a small area in the Mid- 
lands within the past half-year. 

@ National-Standard Co. Ltd., 
British subsidiary of National- 
Standard Company, Niles, Mich., 
has developed a machine for join- 
ing two ends of wire together in 
a bond of exceptional strength. 
It is used in the manufacture of 
high-pressure bicycle tire beads. 

The swaging machine is part of 
a fully automatic manufacturing 
line in the new Kidderminster 
plant of National-Standard Co., 
Ltd., producing 3,000 bicycle tire 
beads an hour. It is expected to 
speed up a critical operation in 
tire manufacture and _ produce 
strengthening beads of higher qual- 
ity, according to John T. D. Spence, 
managing director, who is co-in- 
ventor of the device. 
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PRODUCT UNIFORMITY In this typical commercial application where 
product uniformity is essential, Burns Photography, Inc., Schenec- 


tady, New York has installed General Electric voltage stabilizing 
transformers on all of its enlargers to help prevent voltage fluctua- 
tions from affecting the light output and, in turn, the quality and 
uniformity of the hundreds of prints processed daily. 
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Here’s why 
General Electric 
voltage stabilizing 
transformers 

help assure... 


e PRODUCT UNIFORMITY 
e PRODUCT DEPENDABILITY 
e PRODUCTION CYCLE CONTINUITY 


General Electric voltage stabilizing transform- 
ers are factory adjusted to stabilize output voltage to 
within + 1% in less than two cycles. Even if line volt- 
age fluctuates by as much as 75%, the rapid response 
of these G-E units helps prevent voltage fluctuations 
from even momentarily affecting the performance of 
most equipment. Further, G-E voltage stabilizing 
transformers are completely automatic — no adjust- 
ments are needed; no moving parts, relays, or tubes 
are present to cause maintenance problems. 

These are just a few of the reasons why you 
can rely on G-E voltage stabilizing transformers to 
help prevent voltage fluctuations from affecting your 
product uniformity, end product dependability, or 
production cycle continuity. 

If rejections due to voltage fluctuations are 
causing you to lose money and man-hours, G-E volt- 


PRODUCTION CYCLE CONTINUITY In the Ford Motor Company's 
new Mahwah, N. J. assembly plant, G-E voltage stabilizing 
transformers are used to stabilize control voltage on over 11 
miles of assembly lines. More than 60 G-E units help keep pro- 
duction flowing during line surges caused by electrical storms. 


age stabilizing transformers provide the most eco- 
nomical way to correct such losses in most commercial 
and industrial applications. If the performance of your 
products depends on stable voltage, G-E voltage sta- 
bilizing transformers are components you can’t afford 
to leave out of your product design. And if production 
cycle continuity means dollars to you, G-E voltage 
stabilizing transformers in your plant will help pre- 
vent momentary voltage surges from shutting down 
production lines and damaging equipment. 

For more information and other reasons why 
General Electric voltage stabilizing transformers will 
help keep your costs down and production up, contact 
your nearest General Electric Apparatus Sales Office 
or distributor today. Or, write for bulletin GEA- 
5754 to Section 410-43, General Electric Company, 
Schenectady 5, New York. 


PRODUCT DEPENDABILITY Electronic Research Associates, Inc., 
Nutley, N. J. uses G-E voltage stabilizing transformers exclusive- 
ly on its line of tubeless transistor equipment. Reliable service 
evidenced by no field failures in over five years and space sav- 
ing design are two main reasons why these G-E units are used. 
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Frequently, the design of a single machine, 
or piece of equipment will do the job. 


Sei seioae- Mel Sha eT aemeurtlem eile 
correct application of automated equip- 
ment will increase output . . . improve prod- 
uct quality .. . and lower unit costs. And it 
can be done on a practical, cost-recovery 
basis! Determining whether you need auto- 
mation or mechanization, and how much 
or how little, is a job that requires seasoned 
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its attendant insights into production prob- 
lems common to many industries. 
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Productivity and Progress 


There are still those today who comment knowingly 

that their company “is not ready for full automation.” 

Concentrating on definitions, misleading in most instances, 
executives all too often consider automation a “thing,” some- 
thing available to be readily bought. 


Nothing is further from the truth. Automation properly 
identified, is more a philosophy or a way of manufacturing 
engineering. It encompasses integration and automaticity of 
operations, but is guided and stimulated by basic business 
economics. It is a way of thinking about industrial operations 
that is process-oriented compared to the product-oriented view 
of conventional methods. 


Whether the manufacturing operation concerns hardware, 
bread, chemicals, or information, the fundamental, realistic 
automation philosophy offers results today equally as great 
as those provided years ago before the word was coined to 
give the idea substance. Automation of lamp bulb manufacture 
began in 1919. It is still in process of development. Possibly 
it will never reach a state of full automation. Newer products 
will replace the conventional bulb but the lessons learned will 
create the solid foundations on which a higher state of devel- 
opment can be based. 


The possibilities of automation should not be dismissed 
with definitions. Enlightened investigation from an unbiased 
standpoint can reveal tremendous opportunities—many unsus- 
pected and others unexpected—that oftentimes involve only 
moderate expenditures in terms of equipment. 

Looking objectively at the problem, Malcolm P. Ferguson. 
president, Bendix Aviation Corp., in a recent talk called it 
“productivity and progress.” From this practical standpoint 
anyone can benefit. 


EDITOR 
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with the ring selector. 


MACHINE 
FEEDERS—1 


—___——3—-_~=APPLYING PARTS 


ROTARY RING @ ROTARY DISK @ ROTARY DRUM 


By KENNETH R. TREER, Gray Equipment Co., Cleveland, Ohio 


PARTS SELECTORS are devices which hold 

a quantity of parts, perform one or more 

orientations or selections of position and dis- 
charge them to tracks for use in machines of all 
types. Many factors determine the proper parts 
selector required for a particular job: required rate 
of feed, required orientation, size of parts, shape 
of parts, weight of part, center of gravity, fragility, 
hopper capacity, etc. A bearing ball, for example, 
can be fed by nearly every type of parts selector. 
Some of them will be faster than others, some will 
offer less tumbling, some will have greater stor- 
age capacity, some will be able to feed many tracks 
simultaneously, and soon. Each type of feeder has 
certain advantages and there are so many types 
that the best solution will probably be attained 
through the assistance of a supplier who can offer 
a number of different types. 

This article will not try to list parts selectors 
by types of parts to be fed due to this overlapping 
of capacity. Instead, it will sketch common types 
of feeders and discuss some of their advantages 
and disadvantages to assist the user in judging 
which type is most suitable for a particular op- 
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eration. The purpose of this article is not to teach 
the design of parts selectors, but to present their 
basic principles to the extent that the reader will 
have a general understanding of their workings 
when he encounters them. Only a few examples 
of the use of each type of parts selector are illus- 
trated. The main objective of these examples is to 
illustrate methods of operation and the reader may 
apply these principles indefinitely, limited only by 
his imagination. 

Most common types of parts selectors depend 
upon gravity. This limits the rate at which parts 
may be selected to the rate of fall and amount of 
fall required for a given orientation. To increase 
the output of a selector beyond these limitations 
requires either additional selectors or multiple ca- 
pacity within a selector. Multiple tracks are com- 
mon in both mechanical and vibratory feeders. 

High rates of selection usually imply large feeder 
capacity, oftentimes making a given feeder im- 
practical by itself. Supplementary hoppers mount- 
ed over the feeders with devices to automatically 
keep the selector level above a minimum are fre- 
quently used—adding more complexity and its po- 
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SELECTORS 


@ ROTARY AGITATOR @ ELEVATOR 


tential problems. Some large capacity feeders 
offer both feeding rate and volume—sometimes 
running 12 to 18 cubic feet. 

Complicated orientations further reduce selector 
capacity. For example, a cube having six sides 
might be fed at a rate of over 6000 per hour if no 
orientation as to sides is required. If two par- 
ticular sides are unusable, one-third of all cubes 
picked up must be rejected, limiting output to 4000 
per hour. If four sides are unusable the maximum 
would be 2000 per hour. If only one side may be 
up or forward, the best average would be 1000 per 
hour. These are round figures since more than the 
statistical minimum must be picked up to main- 
tain a given average, hour in and hour out. 

Few parts fall with the statistical distribution of 
a cube. Balls, for example, are always in proper 
orientation and need only be separated and re- 
leased. Cylinders whose length is substantially 
greater than the diameter will tend to orient them- 
selves if given time and space enough. Cylinders 
with greater diameter than length will do the same 
with axes vertical rather than horizontal. Headed 
parts will tend to come to rest with the head, or 
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Fig. 2—Example of the rotary disk selector 
type used as a coin feeder. Parts to be fed 
are loaded on a rotating disk. Centrifugal 
force moves parts to the circumference of the 
disk and off at the track opening if the track 
is empty. To handle fragile parts such as 
glass items, conical disks are used at low 
speeds. Disk selectors provide a high speed 
method for feeding washers, coins or other 
flat parts. 


heaviest end down, and so on. Almost every type 
of parts selector will feed a headed part, such as a 
cap screw or rivet, oriented in its own natural 
way; i.e., head up, head down, hanging by head, 
horizontal, head first or stem first. The rotating 
drum selector for example, feeds headed parts side- 
by-side with head down very easily, while the ro- 


Fig. 3—Rotary drum type selector which is excellent 
for headed parts that are to be fed with heads down 
and side-by-side. The mass of parts to be fed is held 
on a stationary plate by a rotating drum. The rota- 
tion of the drum allows suitably oriented parts to fall 
into cavities in the drum and then pass to the dis- 
charge track. (a) illustrates the major parts of a drum 
selector, while (b) shows typical selector profiles to 
feed cupped parts or flanged or headed parts with 
heads down. To feed parts head up the track can 
be twisted 180 degrees. 
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tating selector ring feeder is best for parts fed head 
up hanging by the head, or stem first end-to-end. 
The rotating ring selector can be made to feed 
headed parts side-by-side head down, but it re- 
quires one more step in orientation (twisting the 
track 180 degrees) with potential problems in jam- 
ming, overlapping of heads, etc. The first rule, 
therefore, in choosing a parts selector is to pick 
the type which has the most natural selection for 
the part size, shape, weight, center of gravity and 
other factors. Orientation devices are used as sup- 
plements to parts selectors where a natural selec- 
tion is not practical or available. 


> Rotary Ring Selectors 


This is probably the most common type of parts 
selector in use. A ring revolves, passing formed 


Stationary 
Rotating plate 


drum 
selector 


Selector profile 
(see sketch 6) 


Discharge track Stationary cam ring 


SELECTOR PROFILES 
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cavities through a mass of the parts to be fed, 
Fig. 1. Statistically, a certain number of parts will 
fall into these cavities for each revolution of the 
ring. A certain percentage of these parts will fall 
correctly oriented and will be retained against 
gravity as the ring progresses upward in the hop- 
per. Headed parts, which naturally fall head down, 
will hang by their heads until cammed up for re- 
lease to the discharge tube, stem first, Fig. 1b. 
Short screws in Fig. 1c are retained by the cam 
until released to the track, hanging by their heads, 
side-by-side. Balls, more than one per cavity if 
desired, are likewise retained by a cam in Fig. 1d. 

A rotating ring selector used for sorting coins 
into three denominations is illustrated in Fig. le. 
Slots of three different widths are machined 
into the stationary plate: slightly larger than 
the diameter of a dime, slightly larger than 
a nickel, and slightly larger than a quarter 
Coins are picked up in the recesses of the rotating 
selector ring and passed over these slots. The 
lower edges of the coins are supported by a projec- 
tion on the stationary plate. Coins fall into their 
proper slot and are carried off at random. Rate 
of sorting is governed by the natural rate at which 
the coins will fall into the recesses of the selector 
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ring and again into the stationary selector slots. 
Two rows of selector slots are machined into the 
stationary plate to increase the output to 1000 coins 
per minute. Compressed air, brushes and spring 
pressure devices might aid in increasing this rate, 
but 16 per second is about the maximum natural 
rate. A higher rate would be desirable, but the 
physical size of the selector would become un- 
wieldy. 

Bushing, eyelets and irregular stampings, turned 
parts with the same or different ends, and ma- 
chined parts with irregular shape may be fed and 
oriented with the ring selector. Additional 
selection devices such as cams, springs and profiles 
may be added to make additional selections by ejec- 
tion of improperly oriented parts (See—AUTOMA- 
TION, October 1956). Output depends upon the 
number of cavities, rate of ring rotation and the 
part characteristics. Each adaptation has an 
optimum ring rotation speed beyond which the 
selector efficiency falls off sharply. 


> Rotary Disk Selectors 


The rotary disk selector, Fig. 2, is a very high 
speed method of feeding washers, coins or other flat 
parts without orientation as to which side is up. 
Centrifugal force causes the parts to pass around 
the circumference of the guide and to enter the 
track if it is empty. If the track is full, the 
clearing wheel returns them to the bowl or they 
remain in line under pressure of the friction of the 
rotating disk. An angled gate permits only one 
part thickness to pass under it, rejecting others 
to the clearing wheel. The feeder sketched in 
Fig. 2 reaches a rate of 2000 coins per minute or 
33 per second. This feeder is used in conjunction 
with the sorter shown in Fig. le, and merely feeds 
coins of one denomination to a counter. An aux- 
iliary means is necessary to move the coins to the 
counter since the frictional force of the rotating 
disk will not maintain the desired rate against 
much back pressure. 

Selection is at a minimum in the rotary disk 
selector. Profiles on the clearing wheel or built 
into the guide would permit some orientation, but 
without tumbling only a limited amount of orienta- 
tion is possible. Since they keep tumbling at a 
minimum, similar feeders are used with fragile 
parts such as glass. Conical disks are used with 


Fig. 4—Sketch of rotary agitator indicates its selective 
feeding action. Parts to be fed are contained in a 
stationary bowl. Selection profiles in an area of the 
bowl wall lead to the discharge chute. Rotating 
brushes or paddles agitate the mass of parts and 
cause properly oriented parts to pass through the pro- 
files. These feeders are used on small parts such as 
washers, eyelets, stampings, pins and screws. Parts 
such as washers can be fed with considerable force. 
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Fig. 5—Illustrations of elevator selectors which are used primarily for feeding large 
size parts or large quantities of parts. Parts to be fed are placed in a hopper from 
which they are picked up by flights on an elevating mechanism and then discharged 
to a chute. Basic arrangement is shown in (a). Depicted in (b) is the use of angled 
flights and a side discharge to feed pins, and (c) illustrates the use of straight flights 
with a rear discharge to feed the same type part. (d) and (e) illustrate similar alter- 
natives for ring feeding. In (f) an orienting arrangement is combined with a straight 
flight elevator selector to feed rubber bushings with the hole through the bushing 
properly oriented. 
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slowly rotating feeders to replace the centrifugal 
force of the coin feeder. Roller-bearing races are 
also fed by this means. 


> Rotary Drum Selectors 


The rotary drum selector, Fig. 3, is excellent for 
headed parts on which the head is to be fed down 
into a track with the parts side-by-side. This is 
a natural selection with a high rate of efficiency. 
In this case the profiles are passed around the 
mass of parts at such a rate as to permit properly 
oriented parts to enter. On the upward part of 
the rotation the parts are permitted to enter the 
track by gravity. 

Very thin parts, such as washers and shims, may 
be easily selected. Parts 0.030-inch and less in 
thickness are selected, providing their thickness 
tolerance and flatness are controlled to prevent 
“shingling” or overlapping in the feeder and track. 
A minimum of tumbling is another feature of this 
feeder. Parts seldom travel more than halfway 
up the bowl before being either accepted into the 
track or rejected into the bowl. Washers, con- 
tacts, nuts, short headed parts, screw machine 
parts, etc., are all adaptable to this feeder. Headed 
parts to be used with the head up may pass through 
a track twisted 180 degrees. 


> Rotary Agitator Selectors 


Rotary agitator selectors differ from the drum 
type in that the parts are passed through sta- 
tionary profiles, or slots, by the agitating action 
of brushes, paddle wheels, etc. Normally they 
are used on very small parts such as eyelets, 
electrical contacts, stampings, cupped parts, pins 
and bushings. 
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Part Redesign Aids Production 


BLOWER WHEELS formed from two pieces of steel can 
be produced with a considerable improvement in efficiency 
over previous methods involving the assembly of 50 or 
more parts. Various size blower wheels are used in Chrysler 
Corp.’s Airtemp line of air conditioning and heating prod- 
ucts. With the redesign of the wheel based on the use of 
galvanized steel, instead of plain steel, and an improved 
method of blade forming, production rates varying between 
20 to 35 seconds per wheel are possible. 

Galvanized steel strip is fed from a coil into a punch 
press where a section is cut into two pieces and formed 
into forward curved blades. 

A transfer mechanism conveys the two parts to a ma- 
chine, shown in the background of the illustration, where 
stamped parts are automatically welded and rolled into a 
wheel shape. At the next station shown, the rolled sections 
are manually welded into the wheel form. The wheel is 
then conveyed to a beading machine that rolls the rims to 
strengthen the structure. 
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In the example shown in Fig. 4 with the bowl at 
an angle, a tumbling effect offers selection of part 
side. Used with the bowl in a horizontal plane, 
washers can be fed with considerable force from the 
brushes. Screws may be brushed over slots into 
which they drop, hanging by their heads. 


> Elevator Selectors 


Because of their cost, elevator selectors, Fig. 5, 
are primarily used where large hopper capacities 
are required for either large part sizes or quanti- 
ties, or where a high rate of delivery is required. 
The basic unit consists of a storage hopper through 
which a conveyor carries flights up to a discharge 
chute. Angled flights are shown in Fig. 5b and 
straight flights in Fig. 5c. 


Cylinders, rods, tubes, and similar items tend to 
orient themselves lengthwise in the flights, with 
random orientation of ends. Headed parts such 
as valves and bolts may be oriented in the track 
by slotting the bottom of the track to permit the 
stems to drop and the parts to hang by their heads. 


As shown in Figs. 5d and 5e, rings are easily 
fed with no face orientation into tracks. Additional 
orientation devices such as probes may be used 
to sense a given face and reject the undesired faces 
as in the case of valve seats with chamfered bores. 

Shown in Fig. 5f is an interesting application in- 
volving the feeding of rubber bushings having 
length equal to diameter. Once into the track at 
random, an orientation wheel rotates the bushings, 
tending to line up their axes parallel to the track. 
A gate wheel with a profiled outside surface re- 
jects all bushings except those with a round end 
forward. 
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In the final operation shown, a center disk is placed 
on the wheel and secured by an expanding operation at the 
hydraulic press. 

The particular combination of stations results from the 
range of 12 wheel sizes which must be produced. 
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Shell molded grey iron castings are straddle milled on indexing type milling machines 
which permit operators to load and unload parts during the machining cycle. Two 
milling machines, supplied by Motch and Merryweather Machinery Co., are operated 
in parallel to keep pace with subsequent operations. 


GUN DRILLING LOWERS 


INTEGRATED MACHINING 


By FAY H. STROUD, 


Supervisor, Manufacturing Equipment Development, Rochester Products Div., General Motors Corp., Rochester, N.Y 


First transfer — Second transfer 
machining unit machining unit 
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COSTS IN 


LINE 


Third transfer 
machining unit 
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Milled castings are manually loaded into this transfer machining unit 
designed by Rochester products. Four mounting holes are drilled at the 
first machining station; two diagonal holes are reamed at the second 
station and these are used for locating at all subsequent machining sta- 
tions. Castings are indexed by a hydraulically operated transfer bar 
and are hydraulically clamped at each machining station. 


INTEGRATED OPERATIONS and continuous flow are important 

objectives of modern mass production industries. Continuous flow 

production lines reduce or eliminate in-process inventories between 
operations, save floor space, reduce material handling costs, and in general 
permit better control of the manufacturing operation. 

Rochester Products Div. of General Motors has in operation a con- 
tinuous line for machining throttle bodies for 4-barrel carburetors. On this 
machining line, shell molded iron castings are completely machined, washed, 
and blown off, with little or no bank between operations. A total of 69 
operations is required for each casting, and parts are processed at an average 
rate of 275 pieces per hour. An individual casting is completely machined 
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and ready for assembly approximately 20 minutes 
after it has been started through the line. In its 
trip through the line, the casting passes through 
one of two milling machines, through three trans- 
fer machining units, through a washer, in and out 
of a special blowoff fixture, and on to assembly. 

Since coolant is used for all machining opera- 
tions except milling the faces, the continuous flow 
principle assumes added significance. If machined 
castings are banked before washing, the mixture 
of cast iron dust and coolant tends to solidify in 
the smaller holes and passages, with the result 
that cleaning becomes more expensive and less 
satisfactory. 

The three-section transfer machining installation 
is approximately 85 feet long, with 59 stations and 
89 individual machining operations, including du- 


Most of the machining opera- 
tions are completed in this 


second transfer machining 
unit; which was also designed 
by Rochester Products. Large 
volumes of coolants required 
are supplied to each station 
from the plumbing system 
shown. 


This handling device auto- 
matically moves each work- 
piece from the first transfer 
machining unit to the second. 
During this movement the 
castings are turned upside 
down and also rotated 90 
degrees in a_ horizontal 
plane. 


plicate operations on the third section. Machin- 
ing heads are mounted on hydraulically operated 
slides which permit quick retraction for tool 
changes. Electromechanical probes are incorporat- 
ed for the small holes where drill breakage is more 
likely to occur. These probes will detect a broken 
tool or missing hole and stop the machine. Tools 
are preset for depth to minimize down time for 
tool changes. 

The gun drilling of the shaft holes is of special 
interest. These holes are held within limits of 
0.315-0.316-inch diameter and must be straight 
enough over a length of approximately 5 inches 
to permit a 0.314-inch diameter gage to pass free- 
ly. The holes are drilled from the solid with one 
pass, and with a jump feed across the bores. The 
spindle speed is 8000 rpm. Pressure of the coolant 
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Parts coming from the second 
transfer machining unit by 
conveyor at right are loaded 
into third unit by an operator. 
The four throttle bores in the 
parts are rough and finish 
reamed, and shaft holes are 
gun drilled in this third unit, 
which was designed and 
built by National Automatic 
Tool Co. These are critical 
operations requiring machin- 
ing cycles three times as long 
as cycles on the first two 
transfer units, so this unit 
performs each operation on 
three parts simultaneously. 


to the gun drills is maintained at 600 psi. Proper 
filtration of the coolant is obtained by passing it 
through a Barnes Magnetic Separator, a settling 
tank, a Sharpless Centrifuge, and finally a reser- 
voir. 

Tolerances for hole location, diameter, straight- 
ness, and finish are consistently held with this 


process. Prior to gun drilling, the operation re- 
quired two drilling and one or more reaming oper- 
ations to produce an acceptable shaft hole. An 
anlysis of all cost factors involved in the operation 
indicates that the cost per hole of gun drilling is 
substantially lower than that of the conventional 
method formerly used. 


Parts automatically unloaded from 
the third transfer unit slide onto a 
belt conveyor leading to a washer 
out of this picture to the right. 





AUTOMATION 
TODAY 


Finished parts from the ma- 
chining operations travel 
through this Ransohoff wash- 
er on a continuously moving 
steel mesh belt. They pass 
through hot water jets, air 
blowoffs, and finally a gas 
heated drying section. 


The experience gained on this particular gun 
drilling operation indicates that, beyond the basic 
principles involved, there is no set pattern which 
can be used for all gun drilling applications. To 
successfully gun drill the shaft holes, it was nec- 
essary to deviate from the initial plans for coolant, 
the filtering system, feed rate, grinding of the 
drills, and drill bushings. This required consider- 
able development during trial runs, but the end 
result was well worth the effort involved. The ac- 
companying diagram and photos illustrate some of 
the features of this modern continuous flow ma- 
chining line. 


Washed castings drop on a belt conveyor at 
the unload end of the washer. At the next 
work station an operator loads each casting 
in a special blowoff fixture. To insure clean- 
ing of the more critical holes and passages, 
nozzles are automatically sent into the holes 
and retracted during the blowoff cycle. After 
this operation, the castings are sent to the 
assembly area. 
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Fig. 1—Standard equipment, such as 
KDI hopper feeders, has been grouped 
around a Ferguson indexing table to 
create a ball stud socket assembly 
machine. 


SUBASSEMBLY 
AUTOMATION cts a supcet 


Ideally suited to automatic assembly are smaller subassemblies and end items 
which are needed in quantity, composed of relatively few parts and free from 
major design changes. With ingenuity, automatic assembly in such cases can 
be planned and accomplished in progressive steps using standard equipment at 


costs within reach of the average firm. 


Fig. 2—The assembly machine shown in Fig. 1 can han- 
dle three different styles of socket assemblies. To 
change over equipment for different styles requires 
less than one hour. 
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By W. E. HORENBURGER 
KDI Corp., Rochester, N. Y 


MANY ARE THE WORDS written about 

major automation installations as typified 

by a $750,000 assembly machine engineered 
to produce complex automobile engine cylinder 
heads in high volume. Yet in American industry 
today the potential number of such installations 
is so limited as to evoke from the average manu- 
facturing and process engineer only casual tech- 
nical interest in techniques used. Normally an ex- 
tensive installation represents a colossus having 
only the remotest relation to his product and prob- 
lems, and no relation whatsoever to his limited 
budget. 

If automatic parts handling equipment is to be 
of value to the average “Widget’’ manufacturer, 
it must be within reach of his annual appropriation 
for “cost reduction and methods improvement” 
projects. To automate the manufacture of the 
entire product would require such a substantial 
initial investment as to discourage all but the 
wealthiest of middle sized businesses. But con- 
sidered subassembly by subassembly, it is possible 
to effect, in progressive stages, an automation pro- 
gram that on a yearly basis is within reach of most 
manufacturers, and which over a five-year period 
will produce a notable improvement in productive 
efficiency. Many everyday items, ranging from 
toilet float valves through ball-and-socket joints to 
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electric frying pans are currently being assembled 
economically in high volume with automatic equip- 
ment. Characteristically, model changes are not 
frequent, not more than eight or ten component 
parts must be handled, and the cost of suitable 
handling equipment can be spread over three to 
five years without fear of technical obsolescence. 
Such small assemblies can be automated for 
amounts ranging between $50,000 and $80,000 with 
equipment that can be designed to accommodate 
two or three sizes of the principal parts involved. 

Projects of this nature would require neither elec- 
tronic brains to control the automated line nor a 
six-figure appropriation; only the engineering in- 
genuity of an equipment supplier to break the as- 
sembly into its basic elements would be required. 
Then each component can be analyzed, proper han- 
dling techniques established for each part, and all 
integrated into a single overall assembly plan. 
Using standard hopper feed mechanisms, ingenious 
chuting and orienting techniques, inserters and es- 
capements to position and meter the component 
parts, precision index tables to carry the work from 
station to station—all tied together with suitable 
interlocking electrical, hydraulic, or pneumatic con- 
trols—it is possible to develop multistation as- 
sembly machines for less than $5000 per station. 

Such an approach makes possible an eight or 
ten-station assembly machine capable of replacing 
four to eight operators for less than $50,000 in 
expenditures. With a life expectancy of five years, 
a machine which will pay for itself in two can 
prove to be a very worthwhile investment. 

A typical assembly machine of this type is shown 
in Fig. 1. Designed and built by the KDI Corp. 
this automotive tie-rod ball stud socket assembly 
machine combines several standard KDI drum hop- 
pers, a Ferguson Intermittor index table and two 
operator stations in one integrated unit. Three 
different ball stud socket assemblies, each con- 


sisting of six components, Fig. 2, are assembled by 
this machine at the rate of 20 per minute, using 
two operators. Interchangeable holddown fingers 
for the nest, and removable jaws for the stud and 
bearing inserters permit the operator to change 
from one style of socket to another in less than 
one hour. 

In addition to the parts which are automatically 
handled, a metered quantity of lubricant is in- 
jected during the build-up cycle. When all parts 
are in place, properly located and checked, the 
closure is effected by a spinning head. 

Sixteen nesting fixtures on the index table carry 
the sockets under each of the 16 workstations in 
sequence as shown in Fig. 3. 

To insure performance the assembly machine 
is equipped with a series of electrical interlocks 
which include the following precautionary circuits: 


. If socket is missing machine will stop. 
. If bearing is not inserted machine will stop. 

3. If plug is not inserted machine will stop. 

4. If probe shows any parts missing at spin sta- 
tion, the spinning head will not operate; the 
machine will not stop. 

5. If fixture is empty spin head will not operate. 

. If spin head has not fully retracted machine will 
not index. 

. If assembly is not ejected machine will stop. 

. Two emergency stop buttons are provided, one 
for each operator. 


There need be no stinting on engineering or con- 
struction features in equipment of the type illus- 
trated in this article. A machine can be designed 
to “take it’ under 24 hours a day, seven days a 
week operation. As a basic piece of automated 
equipment it becomes a “pilot plant” operation that 
can, with a minimum of capital investment, pro- 
vide operating experience to management, produc- 
tion engineering, and plant maintenance groups. 


Fig. 3—The worktable is pro- 
vided with 16 nesting fixtures 
which index through the sta- 


tions as shown. Six compo- 
nents and a metered quan- 
tity of lubricant are com- 
bined into assemblies at rate 
of 20 per minute. 
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FEEDBACK CONTROL SYSTEMS 


TO FULFILL the requirements of the Institute of Radio Engineers for a 

complete and self-consistent terminology applicable to control systems 

with feedback, committees of the IRE developed a compromise among 
existing terminologies used in the electrical field. AUTOMATION presents here 
the definitions from this work, “IRE Standards on Terminology for Feedback 
Control Systems.” Paragraph numbers shown are the same as in the standard. 
It is hoped that presentation of such definitions will assist in the adoption of 
standardized language in the field of automatic control. 


2.1.1. LOOP INPUT SIGNAL. An external signal ap- 
plied to a feedback control loop. 


2.1.2. LOOP OUTPUT SIGNAL. The controlled signal 


extracted from a feedback control loop. 


2.1.3. LOOP FEEDBACK SIGNAL. The signal derived 
as a function of the loop output signal and fed back to 


the mixing point for control purposes. 


2.1.4. LOOP ACTUATING SIGNAL. The signal derived 
by mixing the loop input signal and the loop feedback 
signal. 


2.1.5. LOOP ERROR SIGNAL. The loop actuating signal 
in those cases in which it is the loop error (See 2.4.10). 


2.1.6. LOOP RETURN SIGNAL. The signal returned via 
a feedback control loop to a summing point, in response 
to a loop input signal applied to that summing point, and 
subtracting from the loop input signal. 


The loop return signal is a specific type of loop input 
signal. 


2.1.7. LOOP DIFFERENCE SIGNAL. The output signal 
from a summing point of a feedback control loop pro- 
duced by a particular loop input signal applied to that 
summing point. 


The loop difference signal is a specific type of loop ac- 
tuating signal. 
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2.2.1. MIXING POINT. In a block diagram of a feed- 
back control loop, a symbol indicating the relationship 
of one output to two or more inputs, such that the value 
of the output at any instant is a function of the values 


of the inputs at that instant. 


It a mixing device in practice contains dynamic elements, 
these shall be considered as transfer elements in one or 
more of the signal paths entering or leaving the mixing 


point. 


2.2.2. SUMMING POINT. A mixing point whose output 
is obtained by addition, with prescribed signs, of its 


inputs. 


2.2.3. MULTIPLICATION POINT. A mixing point whose 
output is obtained by multiplication of its inputs. 


2.2.4. FORWARD PATH. In a feedback control loop, the 
transmission path from the loop actuating signal to the 
loop output signal. 


2.2.5. FEEDBACK PATH. In a feedback control loop, 
the transmission path from the loop output signal to the 
loop feedback signal. 


2.2.6. THROUGH PATH. In a feedback control loop, 
the transmission path from the loop input signal to the 
loop output signal. 


2.3.1. TRANSFER FUNCTION. A relationship between 
one system variable and another that enables the second 
variable to be determined from the first. 
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2.3.2. TRANSFER RATIO. The transfer function from 
one system variable to another in a linear system, ex- 
pressed as the ratio of the Laplace transform of the 
second variable to the Laplace transform of the first 
variable, assuming zero initial conditions. 


2.3.3. LOOP TRANSFER FUNCTION. The transfer func- 
tion of the transmission path formed by opening and 
properly terminating a feedback loop. 


One example of proper termination is a zero impedance 
generator driving the opened loop, and an output termi- 
nation for the opened loop equal to the impedance facing 
the generator. 


2.3.4. LOOP TRANSFER RATIO. The transfer ratio of 
a loop return signal to the corresponding loop difference 
signal. 


2.3.5. FORWARD TRANSFER FUNCTION. In a feed- 
back control loop, the transfer function of the forward 
path. 


2.3.6. FEEDBACK TRANSFER FUNCTION. In a feed- 
back control loop, the transfer function of the feedback 
path. 


2.3.7. RETURN TRANSFER FUNCTION. In a feedback 
control loop, the transfer function which relates a loop 
return signal to the corresponding loop input signal. 


2.3.8. DIFFERENCE TRANSFER FUNCTION. In a 
feedback control loop, the transfer function which re- 
lates a loop difference signal to the corresponding loop 
input signal. 


2.3.9. THROUGH TRANSFER FUNCTION. In a feed- 
back control loop, the transfer function of the through 
path. 


2.3.10. ACTUATING TRANSFER FUNCTION. In a 
feedback control loop, the transfer function which relates 
a loop actuating signal to the corresponding loop input 
signal. 


2.4.1. FEEDBACK CONTROL LOOP. A closed transmis- 
sion path, which includes an active transducer and which 
consists of a forward path, a feedback path, and one or 
more mixing points arranged to maintain a prescribed 
relationship between the loop input signal and the loop 
output signal. 


2.4.2. FEEDBACK CONTROL SYSTEM. A control sys- 
tem, comprising one or more feedback control loops, 
which combines functions of the controlled signals with 
functions of the commands to tend to maintain prescribed 
relationships between the commands and the controlled 
signals. 


2.4.3. FEEDBACK CONTROL SYSTEM, LINEAR. A 
feedback control system in which the relationships be- 
tween the pertinent measures of the system signals are 
linear. 


2.4.4. FEEDBACK CONTROL SYSTEM, NONLINEAR. 
A feedback control system in which the relationships be- 
tween the pertinent measures of the system input and 
output signals cannot be adequately described by linear 
means. 


2.4.5. FEEDBACK CONTROL SYSTEM, QUASI-LIN- 
EAR. A feedback control system in which the relation- 
ships between the pertinent measures of the system input 
and output signals are substantially linear despite the 
existence of nonlinear elements. 


A system can be either quasi-linear or nonlinear, depend- 
ing upon operating conditions and pertormance require- 
ments. 


2.4.6. FEEDBACK REGULATOR. A feedback control 
system which tends to maintain a prescribed relation- 
ship between certain system signals and other pre-deter- 
mined quantities. 


This detinition is intended to point out the fact that 
some of the system signals in a regulator are adjustable 
reterence signals. 


2.4.7. SERVOMECHANISM. A feedback control system 
in which one or more of the system signals represent 
mechanical motion. 


It should be noted that servomechanism and regulator 
are not mutually exclusive terms; their application to a 
particular system will depend on the method of operation 
of that system. 


2.4.82. COMMAND. An independent signal from which 
the dependent signals are controlled according to the pre- 
scribed system relationships. 


2.4.9. DISTURBANCE. An undesired command. 


2.4.10. LOOP ERROR. The desired value minus the ac- 
tual value of the loop output signal. 


Personal Copies of Articles Available 


In many instances a reader may desire to have extra copies of feature articles for further study, for special- 
ized circulation within his plant, or for a reference library. As a regular service to readers, we will be hap- 
py to send copies of desired articles as long as the supply lasts. To obtain extra copies, just fill out one of 


the special business reply cards included in this issue. 
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Fig. 1—Ultrasonic cleaning installation at Saginaw Steering Gear Div., General 
Motors Corp. View of outlet end of installation shows baskets of cleaned parts 
which have been automatically unloaded from machine at end of cleaning cycle. 


ULTRASONIC CLEANING 
INSTALLATION 


HANDLES PRODUCTION QUANTITIES 


ULTRASONIC cleaning has, within the short 
: 4° . span of five years, evolved into a technically 
Increasingly critical manufactur important and economically practical produc- 
ing requirements have led indus- tion process. In the earliest applications, trans- 
try to search for more efficient ducer mechanisms were suitable only for cleaning 
‘ ¥ very small metal parts. However, since 1952 signi- 
techniques for cleaning work- ficant strides have been taken until, today, trans- 
pieces in production quantities. ducers have developed into potent realities, offer- 
‘ ‘ ing important technical and economic advantages 

One solution to important clean- to mass cleaning operations. 
ing problems involves ultrasonics Basic to any discussion of sonics is the funda- 


. . mental knowledge that sound consists essentially 
—and modern techniques permit of a wave series of condensations and rarefactions 


its use as part of the production passing through an elastic medium. Sound waves 
‘ can traverse solids, liquids or gases at a rate in 
line. direct proportion to the medium’s density. The 

amplitude, or intensity of the sound, as well as its 
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frequency, depends on the energy and vibratory 
rate of its source. 

In metal cleaning practice, ultrasonic vibrations 
—vibrations pitched too high to hear—in medium 
or large scale processing equipment are produced 
by an immersion-type transducer, which consists 
of a stainless steel, hermetically sealed cartridge 
containing a barium titanate crystal. The trans- 
ducer is energized by passing a discontinuous cur- 
rent through it which causes the barium titanate 
crystal to alternately lengthen and shorten at a 
rate determined by its natural resonant frequency. 
The modern transducer can be used either singly 
or in arrays of whatever number is required to 
irradiate a cleaning tank with ultrasonic vibrations 
and can produce sufficiently high power outputs 
for any conventional cleaning process. Besides 
irradiating standard degreasing solvents, trans- 
ducers may be used in virtually any liquid, includ- 
ing those which are conductive, corrosive, com- 
bustible, volatile and explosive. They work ef- 
fectively in all types of common cleaning opera- 
tions as well as in pickling, descaling, plating, 
textile dyeing, leather tanning and other special 
applications. 

Modern transducers can be tuned to operate in 
parallel from a single power source. In general, 


tuning is never so critical as to reduce the ef- 
fectiveness of sonic output at slight shifts in the 
input frequency. This is important since it re- 
lieves the operator from undue attention to the 
generator in order to constantly readjust the sys- 
tem for peak effectiveness at every minor fluctua- 
tion. 

When placed side by side in any processing 
vessel, transducers reinforce one another to bask 
the entire liquid volume with strong and uniform 
ultrasonic vibrations. Transducers are easily in- 
stalled in a tank of any type since they can be 
seated on vessel floors or affixed to the walls with- 
out complicated renovation of existing systems. 

Electronic drivers supply a controlled on-off cur- 
rent to the single transducer or the battery of 
transducers being energized. Currently available 
are commercial generators ranging from 500 watts 
to over 20,000 watts—outputs which are adequate 
for activating from two to forty sonic drivers. The 
determination of total power required by a given 
battery of transducers is based on the required 
power input for each transducer, the position of 
all elements suspended in the tank, quantity of 
liquid contained in the tank and the geometrical 
relationship of the transducers to the pieces that 
are immersed in the bath. Preliminary trials estab- 
lishing the power relationship with respect to time, 
size, shape of work, depth of liquid and temper- 
ature also must be assayed before the power re- 
quirement is calculated. 


DEGREASER 
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Fig. 2—Cleaning cycle consists of three main stages: Initial cleaning by boiling solution 
and spray in dip chamber; follow-up cleaning in solution subject to ultrasonic irradia- 


tion and in second spray; 


and final cleaning by vapor. 
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> Why It Cleans 


The efficient scrubbing action of ultrasonic clean- 
ing is due to the cavitation effect which is pro- 
duced by the intense alternating compression and 
decompression cycle resulting from rhythmic 
elongation and contraction of the barium titanate 
crystal in the sonic transducer. The extreme alter- 
nating pressure differential thus created — the 
formation of countless tiny vapor bubbles as the 
pressure is reduced and their violent collapse as 
the pressure rises to a maximum—literally tear 
dirt particles from the surfaces of the objects 
being treated. When a transducer is submerged in 
a degreasing solvent, such as trichlorethylene or 
perchlorethylene, parts in the solvent are subjected 
to a brief period of ultrasonic bombardment and 
vigorous cleaning which is not achieved by any 
conventional system of agitation. 

The typical cleaning cycle, as it has been de- 
veloped, consists of a customary hot treatment 
by solvent liquid, spray or vapor immersion, then 
exposure to the cavitation forces of ultrasonic 
vibration. The tiny explosions characterizing cavi- 
tation remove grease and oil, and tear loose such 
insoluble solids as abrasive residue and metal chips 
from crevices, recesses, blind holes and screw 
threads. Even porous surfaces are left micro- 
scopically clean. 

Transducers and ultrasonic generators are cur- 
rently being manufactured in compact units for 
installation in new or existing degreasing machines 
which operate with a liquid solvent immersion 
stage. Ultrasonic equipment is not designed for 
cleaners of the vapor type. 


> Technical Considerations 


The key to maximum efficiency, with respect 
to minimum power consumption, is the resonant 
frequency at which an ultrasonic unit is operated. 
Since the intensity of cavitation is approximately 
proportional to the amplitude of the vibration, 
which is in turn inverse to the frequency at any 
given level of power input, it develops that rel- 
atively low sonic frequencies are desirable for 
the maximum cleaning effect. 

For example, cavitation may be expected to 
be about three times as intense at 40,000 cycles 
per second as it would be at 100,000 cps for any 
power constant. Conversely, for a level of inten- 
sity required for a given operation, a frequency of 
40,000 cps would require only a third of the power 
input that would be needed for 100,000 cps. While 
still lower frequencies produce even more effective 
cavitation, it is impractical to approach the audible 
range whose upper reaches are defined as 20,000 
cps. 

An important advantage of the relatively low 
frequencies over the higher frequencies is their 
far greater power to penetrate convolutions and 
negative contours. In addition, the shadowing 
effect of lower ultrasonic frequencies is not ap- 
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Fig. 3—Baskets are loaded onto and unloaded from 
hangers on conveyor by pneumatic devices. System 
co-ordinates pneumatic action with movement of han- 
gers to load a basket onto conveyor every 15 seconds. 


preciable at 40,000 cps. In most instances, highly 
complex metal surfaces can be completely cleaned 
by exposure to low-frequency, high-amplitude 
vibrations. Standing waves, random reflections 
and interferences which frequently cancel out the 
ultrasonic effects in some portions of the cleaning 
bath, are avoided. Low frequency ultrasonic radia- 
tions, which are polydirectional, do not have to 
be focused to be effective, as do high frequency 
beams. 

Production applications have established that 
the following power outputs at 40,000 cps will 
produce effective results: (1) 8 watts per square 
inch of transducer surface for easy cleaning jobs; 
(2) 10 watts per square inch for hard cleaning 
jobs, recesses, cavities, blind holes; and (3) 10-15 
watts per square inch for extremely difficult clean- 
ing jobs. 


> Production System 


Though not a new installation, the ultrasonic 
cleaning facilities at Saginaw Steering Gear Div. 
of General Motors Corp. illustrate the modern ap- 
proach to exacting cleaning requirements. 


Accompanying the manufacture of steering gear 
assemblies there is the inevitable accumulation of 
grease, oil, compounds, chips and entrapped dirt 
filming the components. Leaving as much as one 
particle of abrasive residue on steering gear in- 
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ternals during cleaning is likely to cause either im- 
mediate or eventual damage to the operating unit. 
Despite every effort to effectively clean the critical 
components by conventional means, production 
schedules were disrupted either through a high 
rejection factor or through a slowdown in the 
cleaning process as more time was given to solvent 
exposure. 

Saginaw approached Circo Equipment Co. for 
assistance in developing automatic cleaning equip- 
ment. From a collaboration of Saginaw’s plant en- 
gineers and Circo’s equipment designers evolved a 
fully automated high speed cleaning machine with 
integral ultrasonic chamber, Fig. 1. 

Designed to load, transport, clean and then un- 
load steering gear parts stacked in baskets, the 
Circo ultrasonic cleaning machine is mechanized 
to reduce human attendance and maintenance to 
a minimum. Its present 50-ton capacity is more 
than sufficient to handle the output of the machin- 
ing lines, and of most importance, any reasonable 
acceleration will not reduce cleaning thoroughness. 
Since ultrasonic cleaning effectiveness is not inti- 
mately related to exposure time, but to the elec- 
trical energies involved, a speed-up is no cause for 
concern. 

Machined parts emerge from the production area, 
are routed to stations where they are inspected, 
placed in baskets, and then moved via gravity and 
mechanical conveyors to a loading table at the 
entrance of the cleaning machine. A pneumatic 
loading shuttle actuated by a limit switch feeds 
the baskets onto individual moving hangers at- 
tached to a power driven conveyor which passes 
through the machine. The first of three cleaning 
stages to which parts are subjected, is hot trichlor- 
ethylene vapor, Fig. 2. Passing down through the 
vapor chamber, baskets dip into a sump containing 
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boiling (188F) trichlorethylene solvent which vig- 
orousiy scrubs off heavy and accessible dirt deposits 
from surfaces and penetrates crevices and cavities 
to remove some of the trapped contaminants. 

The baskets then move slowly and gently 
through the boiling sump for 30 seconds and lift 
into a section where cooler, distilled trichlor is 
pressure sprayed against the parts to force out 
any remaining residue. Four-hundred gallons per 
minute of pure distilled solvent, flushing through 
the spray chamber, are supplied from the vapor 
level condensing coils and the auxiliary solvent 
recovery still. Clean solvent can be drawn from 
any compartment, through a system of pumps and 
lines, for discharge through the spray nozzles. 

At this point, parts can be called ‘“‘clean’’, but to 
achieve microscopic cleanliness further treatment 
is necessary. 

The baskets are directed through a 140F trichlor- 
ethylene bath subjected to 40,000 vibrations per 
second from three sets of ten transducers each. 
When baskets dip into the bath, they set up violent 
turbulence approaching explosive force. The scrub- 
bing action, not restricted to the exterior surfaces, 
tears loose microscopic particles of dirt from blind 
holes, crevices, inaccessible spots and _ invisible 
pores. Cleaning time rarely exceeds 14% to 4 
seconds — extended immersion will not further 
clean the parts. 

The trip through the ultrasonic area consumes 
20 seconds. From this stage, the baskets are di- 
rected through another clean solvent spray section, 
into an atmosphere of hot solvent vapor and onto 
a discharge conveyor system. As hot parts are 
lifted into the cooler air, all condensed solvent 
still remaining quickly evaporates, leaving an im- 
peccably clean and dry product. Baskets are 
automatically unloaded from the hangers by a 
pneumatic mechanism similar to one used in the 
loading action, Fig. 3, and slid onto a power con- 
veyor protected with limit switches to prevent 
congestion at this point. 
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What’s Your Problem? 


DO YOU HAVE a knotty problem in your automatic operations or those you 
plan to install? The AUTOMATION Problem Forum, a special feature de- 
partment to be found in the rear of this issue, offers a unique service in which 


you will be interested. 


To avail our readers of automation information and to tap the vast reser- 
voir of practical know-how across industry, editorial space is devoted to the 


presentation of both problems and suggested solutions to the problems. 


This 


free exchange of ideas and information, as can be seen from the format of 
the Problem Forum, can be accomplished without violating the rights of privacy 


of individuals or firms. 
problem? 


AAA 


MU 


58 


Why not take advantage of this service—what’s your 
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STANDARD EQUIPMENT SPEEDS 


SKATE WHEEL ASSEMBLY 


By E. GORDON READER 


Vice President & General Manager 


Ferguson Machine Corp. 


St. Louis, Mo. 


PROGRESS can be estimated in a given in- 

dustry by examining the extent to which 

standardized equipment is available. A broad 
market created by a definite need; adequately de- 
signed equipment leading to proved results and 
customer acceptance; availability stemming from 
a manufacturer’s willingness to make items for in- 
ventory—these are but a few of the interrelated 
considerations which lead to the marketing of 
standard lines of equipment. From another stand- 
point, availability of standard equipment implies 
that fundamental technical problems have been 
definitely mastered. Thus if standardized equip- 
ment is available, a given technology must have 
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Fig. 1—Assembly machine is built up from 
standard and special components. A com- 
pleted assembly machine for assembling 
parts of skate wheel has been engineered 
using standard stand, power unit, index table 
and control cabinet. Note standard pur- 
chased parts (limit switches, cylinders, gages, 
etc.) also included in final assembly. 
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progressed beyond the new or experimental stage. 

If the “availability” test is applied to assembly 
equipment, it is apparent that significant strides 
have been made in automatic assembly in the past 
few years. Several companies have made real 
progress in standardized automation. This does 
not mean that inventories of assembly machines 
are maintained, ready for instant delivery upon 
order. But methods have been developed which 
speed delivery and make the final assembly ma- 
chine available at a price lower than it would be 
if all parts were manufactured only when ordered. 
To cite our company practice as an example, in- 
dexing mechanisms, machined dials, housings, 





SKATE WHEEL 
ASSEMBLY 





Fig. 2—Steps in assembly leading to completed skate 
wheel. The axle is placed in nest attached to index 
table; outer shell is placed over axle; eight balls 
are fed from hopper; inner web positioned in outer 
shell; and parts formed into finished wheel by hy- 
draulically actuated die. 
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stands, control panels, etc. are produced in quanti- 
ties. Upon receipt of an order for a transfer ma- 
chine meeting the specifications of the stock items, 
various components are assembled. Special tool- 
ing is developed only if standard components can- 
not be used. 


> Typical Problem 


A specific case in point is a rotary transfer as- 
sembly machine for the automatic assembly of ball 
bearing roller skate training wheels. The machine, 
designed and built by Ferguson Machine Corp., was 
delivered to the Winchester Div. of Olin-Mathieson 
Chemical Co. The machine base is composed en- 
tirely of catalog components carried as stock items, 
including a high speed precision index table; a 
packaged power assembly with motor, clutch-brake 
and gear reducer; stand with drive assembly and 
electrical control panel, Fig. 1. 

The index table for this particular application 
has a 36-inch dial, 12 stops, and a 270-degree in- 
dexing period. It includes a roller gear drive in- 
dexing mechanism rated for a minimum of 8000 
hours operation and an accuracy of 0.0015-inch on 
the working circle of the dial without auxiliary 
locating devices. The control panel is of a stand- 
ard Ferguson design usable with either a standard 
rotary or in-line assembly base. 

As tooled, the machine uses seven stations to 
position three parts and eight balls, assemble them 
together, eject the assembly and check the emptied 
work nest. The sequence of operations, Fig. 2, is 
as follows: 


STATION 1: Axles are fed to the work nest through 
a vertical column, with the bottom axle in the column 
dropping into a horizontal slide and being positioned 
directly above the nest. At the proper time the axle 
is pushed down on the center pin of the nest by a 
vertical ram. 

STATION 2: The outer shell of the wheel, which also 
forms half of the outer bearing race, is hopper fed 
through a horizontal chute, the end of which opens into 
a horizontal slide. The slide positions the piece above 
the nest and a vertical ram pushes the part into the 
nest and over the axle. 


STATION 3: Balls are stored in a hopper above the 
nest. Eight vertical tubes feed the balls to a center 
pin which prevents their continuous feeding. In op- 
eration, a cutoff ring is lowered into contact with 
the nest. Continuous downward pressure raises the 
ring into a position which restricts the second ball in 
each tube and raises the center pin to allow the first 
ball to position itself in the outer race of the assembly 
in the nest. 

STATION 4: The inner web of the wheel forms the 
second half of the outer race. It is fed and positioned 
in a manner similar to that for the outer web. 


STATION 5: The work nest now contains the com- 
plete assembly and moves under a hydraulically ac- 
tuated die which lowers to form the outer shell in a 
manner that locks all parts into a single unit. 

STATION 6: An air actuated ram raises the inner 
portion of the work nest, thus lifting the wheel out of 
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Fig. 3—In-line transfer machine is also used in assembly of skate wheels. 


The finished 


wheel consists of eight parts and 20 balls as compared with three parts and eight 


balls of previous example. 


For increased rate of production, feed bowls are stocked 


from elevator-conveyors mounted in rear of assembly machine. 


the nest and in line with the removal track. On the 
next index the wheel enters the track and is retained 
as the nest snaps back into position. 


= 


STATION 7: The nest is checked to assure that the 
previous assembly has been ejected. A ram with a 
contour similar to that of the work nest is lowered 
to within 0.015-inch of contact. In the event an as- 
sembly, or any part, remains in the nest, snap action 
within the ram pushes it from normal position to 
actuate a limit switch and shut off the machine. 


The machine is designed to produce 30 assemblies 
a minute and needs but one operator. The elec- 
trical control panel of the machine contains an in- 
terlock system between the indexing and tooling 
power supply as well as start, stop and jog con- 
trols, indicator light and provisions for automatic 
scanning devices. Either adjustable timer con- 
trolled cycle or sequential operation of tooling and 
transfer may be achieved with the standard con- 
trol panel. 


> A Different Solution 


A similar problem which necessitated an entirely 
different assembly machine is shown in Fig. 3—a 
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view of the equipment during build-up at Ferguson’s 
plant. In this case an in-line transfer machine is 
being tooled to assemble skate wheels consisting 
of eight parts and 20 balls. A standard in-line ma- 
chine was used as the base since it allowed the 
placing of more stations and accommodated the 
more complicated tooling involved. The base unit 
is slightly over 11 feet long, with product carriers 
having a 12-inch movement between dwells. As in 
the case of the rotary transfer machine, besides 
feeding and locating parts and balls, the machine 
will also do various forming operations. Because 
of the rate of production and size of certain parts, 
feed bowls will be automatically stocked by means 
of the elevator-conveyors mounted on the super- 
structure shown behind the assembly machine. 

Designers are currently working on standard 
placing units and workstations suitable for many 
special purposes because of the obvious advantages 
to both manufacturers and users. In automatic 
assembly this includes orienting and placing parts, 
resistance welding, drilling, tapping, staking, crimp- 
ing, machining, testing and inspection. As devel- 
opment continues, it is conceivable that certain 
types of automatic tooling and placing mechanisms 
will someday be “shelf” items. 











HANDLING 
DEVICES 


FOR HEAT TREATING 


By DONALD BEGGS 


Manager of Research and Development 
Surface Combustion Corp 
Toledo, Ohic 


DURING the past 25 years, automation of 

heat treating has developed from the mecha- 

nized batch furnace to the automatic contin- 
uous furnace, and more recently to the completely 
automatic heat treat line as an integral part 
of an automatic production line. In order to de- 
sign an automated heat treat line, the engineer 
must consider the devices that are to be in- 
corporated. An individual device in itself is 
seldom spectacular. However, the total effect 
that can be achieved by the application of a 
multiplicity of such devices in an automatic heat 
treating unit is often quite dramatic. 


> Devices for Work Loading 


The physical movement of workpieces being proc- 
essed is an important consideration in the design 
of automated heat treating equipment. Conveying 
devices are used in various combinations to load, 
push, pull, raise, lower and unload workpieces 
for heat treating. Movement of parts in the charg- 
ing operation can be accomplished in a basket, 
Fig. 1, tray or other fixture, or by direct piece- 
to-piece contact of the parts being heated. Work 
processed in heavier loads and longer furnaces 
that do not utilize controlled atmospheres, can be 
pushed through the heating chamber on roller rails 
that extend beyond the charge and discharge doors. 


Fig. 2—Sketches illustrate some common devices used 
to automatically perform functions in heat treating: 
(a) Loading, (b) conveying through furnace, and (c) 
discharging and transferring to subsequent operations. 
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Fig. 1—View of station at which baskets are automat- 
ically loaded with parts for trip through annealing fur- 
nace. After parts are dumped at discharge end, 
empty baskets are returned by a conveyor. 


This arrangement, with a pusher mechanism under 
the roller rails, permits work tray access from all 
directions and movement of the work straight 
through the furnace. 

The drawings in Fig. 2a illustrate some of the 
more conventional devices employed to automatic- 
ally charge heat treating furnaces. They include 


Pusher 
Metering loader loader 


(b) ~ 
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metering loaders, pusher loaders, skip car loaders, 
pusher chain loaders, hopper loaders, and end heat- 
ing loaders. The selection of a particular type 
of automatic mechanism for a specific application 
is normally dictated by the time cycle of the proc- 
ess, plus the size, shape, weight, and volume per 
hour of parts the furnace will be expected to ac- 
commodate. 

Automatic mechanisms have been designed and 
used for accurately feeding small parts to flat sur- 
face conveyor belts under a timed cycle. These 
mechanisms are usually of the oscillating or drum 
type designs, although mechanisms with continuous 
flighted belts are often used for automatically 
feeding large parts. Metering devices usually 
operate on the basic principle of a beam scale and 
meter the parts according to an adjustable weight 
setting on the scale beam. 


> Conveying Mechanisms 


Roller rail, roller hearth, chain belt, revolving 
retort, walking beam, and elevator arrangements, 
shown in Fig. 2b, are typical methods of conveying 
work through the heating chamber or zones of 
the furnace. Weight, size, and shape of parts to 
be conveyed are again factors in the proper selec- 
tion of the conveying mechanism. Also, maximum 
furnace operating temperature will dictate the con- 
veyor design and type of metal used in its con- 
struction which must economically withstand the 
deteriorating effects of thermal exposure. 

In the application of push-pull mechanisms for 
automatic charging and discharging of a batch 


Pusher 


chain joader 


Walking beam 
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type furnace, the trays or baskets used are linked 
together. The reciprocating action can be inter- 
locked with the furnace door for fully automatic 
operation. A motor driven chain can actuate an 
arm that pushes the load forward into the heating 
chamber at the beginning of the cycle and with- 
draws the work by hooking the tray at the end 
of the cycle. 

Continuous, straight-through, double-end fur- 
naces may be equipped with a pusher mechanism 
on the charge end. Discharge can be accomplished 
by gravity, or by the charging type of mechanism 
operating in reverse. Two basic types of mecha- 
nisms are commonly employed: mechanical linkages 
and pneumatic or hydraulic cylinders. User pref- 
erence often determines which type of mechanism 
is installed. In the mechanical mechanism, a 
motor driven reversible chain actuates a dog that 
pushes against the edge of the last tray during 
forward movement of the chain. A variable speed 
drive permits flexibility of cycle. Operation can 
be fully automatic or semiautomatic. Where pneu- 
matic cylinders are used, a rocker arm arrange- 
ment is often employed to actuate a dog located 
under the roller rails of the charger. Where uni- 
formly smooth forward movement of work trays 
is required, hydraulic cylinders or mechanical 
screw pushers are commonly used. 


> Discharging and Transferring 


Schematic drawings of devices often employed 
to automatically discharge and transfer work sub- 
sequent to heat treatment are depicted in Fig. 2c. 
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HANDLING DEVICES FOR 
HEAT TREATING 


An automatic dumping mechanism at the discharge 
end of the hardening furnace may be so devised 
as to pull the heating trays from within the heating 
chamber, through the open door, and position the 
trays upon an automatic turnover type dumping 
mechanism. After the trays have been with- 
drawn from the furnace the discharge door is 
then automatically closed. The dumping mech- 
anism clamps the trays automatically and rotates 
them through 180 degrees to ensure the dumping of 
all the parts from the tray into the quenching oil. 

The revolving drum transfer device shown in 
Fig. 3 is similar in principle to a revolving retort 
mechanism used to convey parts through the fur- 
nace. Both mechanisms utilize the screw principle. 
In this transfer application the drum is perforated 


and used in an inclined position for removing parts 
from the oil quench. 


> Control Devices 


Obviously, the effectiveness of automation is 
also dependent upon the control devices employed. 
In heat treatment, use of controls is especially vital 
to the quality of the finished product. For ex- 
ample, without automatic pyrometer controllers 
to regulate the heating processes, or time cycle 
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controls to establish heating times, the automatic 
flow of work through the furnace would be of 
little value. 


The dewpoint method of carbon potential de- 
termination is widely accepted by heat treaters, 
as well as furnace equipment manufacturers. In 
our Surface Combustion Corp. laboratory, we de- 
veloped a completely automatic unit known as 
the Autocarb. The Autocarb system employs a 
mechanism that automatically controls the dew- 
point of a gas atmosphere at any desired value. 
This control may be exercised at the gas generator 
or in the furnace heating chamber, with resulting 
control of carbon potential in the heat treating 
atmosphere in the furnace. The unit provides 
automatic compensation for varying carbon demand 
by the work being treated. Consequent high 
uniformity from piece to piece makes tighter 
specifications possible. 

Design of automatic handling devices presents 
little or no problem after product standardization 


Fig. 3—Perforated drum shown is 
rotated to elevate parts from 
quench bath and transfer them to 
succeeding operation. 


and control devices have been adopted. The pre- 
liminary planning considerations in the proposed 
automation of heat treating must necessarily be 
well conceived to avoid the pitfalls of uneconomic 
automation; however, the decision to automate can 
be justified for any combination of reasons such 
as the following: Increase production; duplicate 
results by minimizing the element of human error; 
reduce unit costs by more efficient handling; in- 
crease use of limited floor space by closer grouping 
of furnaces; eliminate loss of material by reducing 
scrap and rejects; combine a number of operations. 


AUTOMATION—July 1957 





<**.*_°_* 2 2 >. 


S 
a5 


a ae 


- 





Fig. 1—This closeup shows the 
main operating elements of 
the hydraulically powered 
machine for automatically 
knurling thin-walled stainless 
steel tubes. Parts to be 
knurled have been loaded in 
the magazine on right side 
of the machine. 
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HYDRAULIC MACHINE SPEEDS 


TUBE KNURLING 


Replacement of job shop or toolroom type equipment in large 
volume manufacturing operations is the natural domain of 
automatic machinery. In this example, knurling, a traditional 
lathe operation, has gone automatic as applied by one manu- 
facturer of cookware. 


By V. N. HANSFORD, President, Morley Machinery Corp., Rochester, N. Y. 


KNURLING, usually thought of as a relatively slow lathe opera- 
tion, has been changed to a high speed production operation at the 
Rome Mfg. Div. of Revere Copper and Brass Co. Engineers there, 
in a continuing search for improvements to existing manufacturing meth- 
ods, recently focused their attention on the knurling operation which is 
applied to stainless steel tubing for skillet and saucepan handles for their 
line of commercial cookware. The result has been the development of an 
automatic, hydraulically powered knurling machine on which parts are 





= 


Primary carriage 


produced in forty to fifty per cent less time than 
on the engine lathe previously used. 

As formerly done, the operation required a 
skilled lathe hand, since knurling, particularly of 
stainless steel, is by no means the simplest form 
of lathe work. Procedure was to force fit a steel 
mandrel in the thin-walled (0.050-inch) tubing, 
chuck the assembly in a lathe, and carefully start 
and traverse the knurling rolls across the work, 
coming to a distinct stop at the end of the knurl. 

Realizing the time consuming aspects of the 
above procedure, Rome engineers initiated an in- 
vestigation into the possibility of acquiring a spe- 
cial machine which would knurl the tubes auto- 
matically. Their interest resulted in the design 
and construction of such a machine by Morley 
Machinery Corp. The machine is shown in Fig. 1. 
It functions automatically, and one unskilled oper- 
ator need only keep the magazine full and inspect 
the finished knurled tubes. 

Since their complete line of cookware includes 
a variety of sizes, Rome engineers had to specify 
that the machine accommodate tubing 6 to 17 
inches long and between 34 and 1% inch outside 
diameter. Also, the starting position and total 
length of the knurled section had to be adjustable 
‘within limits determined by the product. 

Preliminary tests by Morley engineers indicated 
that knurling should be accomplished by the fol- 
lowing procedure: (1) Insert a steel mandrel into 
the tubing under a light press fit; (2) position 
the work inside the die head in the proper location 
for start of the knurl; (3) close the die head under 
force; (4) rotate the die head slowly for about 
two revolutions to establish tracking of the knurl- 
ing rolls; (5) speed up the rotation of the die 
head and simultaneously advance the work through 
the die head, with cutting oil liberally applied to 
the rolls; (6) stop the feed at the selected length 
of knurled section; (7) stop the spindle and open 
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Blank tubes 


MS-6 (up) 
MS- 8 (down) 
nee, 


Secondary carriage 


Knurled tube 


the die head; and (8) retract the mandrel, strip- 
ping the work from it. 


> Beginning the Cycle 


To start operation of the machine, the operator 
loads the magazine with tubes, starts the hydraulic 
pump motor and energizes the control circuit. By 
reference to the schematic machine diagram, elec- 
trical control schematic, hydraulic graphical di- 
agram, and motion sequence chart shown in Figs. 
2, 3, 4 and 5, the control and operation of the ma- 
chine may be followed. 

Assuming that the loading slide is in its upper- 
most position so that the first tube to be knurled 
is aligned with the headstock, and that rotary 
switches RS-1 and RS-2 are in AUTO and SEMIAU- 
TO position respectively, action proceeds in the fol- 
lowing manner and sequence: Momentarily push- 
ing PB-1 energizes and holds relay R-1. Normally 
open contacts of R-1 then close and energize the 
A and C coils of solenoid valve SV-1. This valve 
opens full and admits oil to cylinder CYL-1, caus- 
ing rapid advance of the primary carriage toward 
the headstock. A hardened, chrome-plated steel 
mandrel on the primary carriage is thus forced 
into the tube. Resistance against movement of 
the tube is provided by a shoulder at the front 
end of the loading slide. 

Attached to the primary carriage, and traveling 
with it, is a cam bar which contains three dogs 
designated front, rear, and toggle. The rapid ad- 
vance of the primary carriage is interrupted when 
the rear dog on the moving cam bar contacts snap- 
action switch MS-2A which is fixed to the frame 
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Fig. 2—Sketch showing mechanical details of the auto- 
matic tube knurling machine. 
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of the machine. Tripping of this switch discon- 
nects coil C on solenoid valve SV-1. With only 
coil A energized, the flow of oil to CYL-1 is di- 
minished, and the movement of the primary car- 
riage changes to coarse feed. The purpose of this 
slowing action is to facilitate accurate stopping 
of the carriage when the mandrel becomes fully 
inserted in the tube. The coarse feed rate is de- 
termined by a dial adjustment on SV-1. 

Forward motion of the primary carriage con- 
tinues at coarse feed until the front dog trips 
switch MS-2, breaking the R-1 holding circuit and 
de-energizing coil A of SV-1. The primary carriage 
then stops. The mandrel has been fully inserted 
in the tube. 

When MS-2 is tripped, its normally open con- 
tact closes and energizes the coil of relay R-2. 
R-2 in turn applies voltage across coil B in solenoid 
valve SV-1 and the carriage is caused to retract 
rapidly away from the headstock at a rate deter- 
mined by the setting of flow control valve FC-1 
in series with CYL-1. Rearward movement of the 
carriage continues for about an inch of travel, 
whereupon the toggle dog on the cam bar operates 
switch MS-3. It should be noted that the con- 
struction of the toggle dog is such that it actuates 
the switch only on reverse motion of the carriage. 

When MS-3 trips, it breaks the R-2 holding cir- 
cuit, disconnecting coil B in SV-1 and stopping 
the carriage. The purpose of the slight rearward 
motion is to free the loading slide of pressure from 
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CYL-1 so that the slide can be dropped. 

Simultaneously with the above action, a normally 
open contact of MS-3 closes to energize the coil 
of relay R-3. This occurrence, through normally 
open contacts on R-3, also energizes the coils of 
relays R-3A and R-3B. At this time, a normally 
closed contact on R-3A de-energizes solenoid valve 
SV-2 and the loading slide lowers under hydraulic 
action by cylinder CYL-2. Relay R-3A is now held 
in and will remain so until the cycle is complete 
and the front dog on the cam bar trips switch 
MS-1. 

When the loading slide reaches its bottom posi- 
tion a switch, MS-8, in series with contacts on 
R-3B, is tripped. Coils A and C of SV-1 are recon- 
nected and rapid forward motion of the primary 
carriage resumes. 

It again becomes necessary to slow the speed of 
traverse of the primary carriage, and this is effect- 
ed when the rear dog on the cam bar actuates 
switch MS-4A. By this action, coil C on SV-1 is 
again disconnected and the flow of hydraulic fluid 
to CYL-1 is restricted. Coarse feed motion of the 
carriage continues in a direction toward the head- 
stock until the next switch, MS-4, under the action 
of the rear cam dog, trips and de-energizes relay 
R-3B and coil A in SV-1. The carriage then stops. 

To this point, the action of the primary carriage 
has been as follows: it has advanced rapidly to- 
ward the headstock, inserting the mandrel in the 
tube, slowed, stopped, reversed and stopped to 
permit retraction of the loading slide, and resumed 
rapid forward motion until slowed and stopped in 
position for starting the knurl on the tube. 


> Clamping and Knurling 


A normally open contact on MS-4 closes on 
tripping by the rear cam dog and energizes relay 
R-5. This relay in turn energizes solenoid valve 
SV-3 to actuate CYL-3. Cylinder CYL-3 is a 
standard automotive wheel brake cylinder, and 
its double action closes both halves of a split clamp 
about the outside of the tube. When pressure has 
built up in CYL-3, sequencing valve SEV-1 permits 
flow also to CYL-4 and the die head closes to 
bring the knurling tools in contact with the work. 
These actions are very rapid. The tube clamp as- 
sembly is mounted on an independent secondary 
carriage, and actuation of the clamping jaws coin- 
cides with physical contact between the two car- 
riages. When the primary carriage is moved to- 
ward the headstock, the secondary carriage, now 
contacting it, is pushed along with it. Joining of 
the two carriages is made positive at the time 
of contacting by the mechanical latching in place 
of a toggle bar. 

When the die head closes on the work, MS-7 is 
tripped and two actions occur: Time delay relay 
TDR-1 is energized, and the spindle headstock 
drive starts to turn at slow speed. Previously, hy- 
draulic motor H-1 which rotates the spindle head- 
stock had been stopped because venting valve 
SV-5 and coil A (OFF position) of SV-4 were 
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Fig. 3—Control circuit sche- 
matic diagram. A transfor- 
mer in the circuit reduces 
the 440-volt ac line voltage 
to 110-volt ac for applica- 
tion to the controls. 

























energized. Tripping of MS-7 de-energizes these 
controls so that throttling valve TV-1 is in play 
to govern the speed of the head. 

The function of TDR-1 is to delay the start of 
high speed rotation of the headstock spindle until 
the knurling tools have penetrated to full depth 
at slow speed and begun tracking on the surface 
of the tube. When this control times out, a nor- 
mally open contact closes and energizes coil B in 
SV-4. Speed control is then shifted to throttling 
valve TV-2 and high speed rotation of the spindle 
ensues. 

Also connected to the spindle shaft is a coolant 
pump which directs a stream of cutting oil on the 
knurling tools while the spindle is rotating. A 
catch basin is located beneath the die head. 





Closing of the external contact of TDR-1 after 
the preset time interval also energizes relay R-7 
through the closed contacts of R-5. When R-7 is 
energized, it in turn energizes coils A and D in 
SV-1 and this action causes both carriages to ad- 
vance toward the headstock at fine feed for knurl- 
ing. Another dial on SV-1 controls the fine feed 
rate. This motion continues until MS-5 mounted 
on the machine frame is tripped by the cam bar. 
By this action, R-5 is de-energized, the feed is 
stopped by SV-1, CYL-3 and CYL-4 are actuated 
by SV-3 and the tube clamp and die head open. 
Since a definite interval of time is required for 
CYL-4 to operate the die opening lever and re- 
store MS-7 to its normal position, the spindle con- 
tinues to rotate a short time after the carriage 
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stops advancing. This feature provides a clean 
pattern at the end of the knurl. The tubing has 
now been knurled and is ready to be stripped from 
the mandrel. 


> Unloading the Part 


When MS-5 is tripped by the cam bar, its nor- 
mally open contact closes and when the die head 
opens, the MS-7 normally closed contact closes. 
These two switches complete a circuit to energize 
R-6. A normally open contact of R-6 energizes coil 
B in SV-1 and the carriage again moves rapidly 
away from the headstock. R-6 is held in until 
the cycle is completed and the front dog trips 
switch MS-1, de-energizing all the coils in SV-1 

As the carriage continues its move away from 
the headstock, the front dog on the cam bar will 
trip switches MS-4, MS-3 and MS-2 in turn as it 
rides under them. To eliminate interaction, nor- 


Fig. 4—Hydraulic circuit graphical diagram. Hydraulic 
generator HG-1 includes two separate pumps shaft- 
mounted on one 20-hp electric motor. This assembly 
is part of a separate packaged power unit which serves 
the machine. 
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Coarse 
feed 


mally closed contacts of R-6 have been placed 
in series with the normally open contacts of these 
switches so as to deactivate them during the return 
stroke of the primary carriage. 

When the linked primary and secondary car- 
riages have retracted a short distance, stop rods 
on the secondary carriage, which project back 
through the primary carriage, bottom on the ma- 
chine frame at the rear of the machine. The togg'e 
connection between the carriages breaks away 
and only the primary carriage continues to retract. 
A bushing in the center of the secondary carriage, 


Rapid = 
advance 
f : ve 3 


Fig. 5—Chart shows the sequence of actions of the 
various machine elements during one cycle of the auto- 
matic knurling machine. 


which has clearance for passage of the mandrel but 
not for the knurled tube, strips the part. The fin- 
ished tube falls straight down into a chute and 
then to a pan. 

When the primary carriage comes to rest, the 
loading slide rises, presents another tube from 
the magazine, and the machine stops. Re-initiation 
of the cycle requires another momentary con- 
tacting of pushbutton PB-1. If both RS-1 and 
RS-2 are placed in AUTO position, the cycle re- 
peats automatically. When switch RS-1 is posi- 
tioned on HAND, the individual operations de- 
scribed above are controlled by pushbuttons PB-2 
through PB-4 and rotary switches RS-3 and RS-4. 
This mode of operation is most used for setting up 
the machine and changing over for different tube 
sizes. 

The development of machines such as the one 
described here exemplifies the continuing effort 
being expended in the direction of economical pro- 
duction of goods of all kinds. Of more general 
interest and value are the broad possibilities for 
application of some of the design principles of this 
machine to automatic machines in other industries 
and for other products. It is by cross-fertilization 
of ideas from many sources that the fastest prog- 
ress toward automation in all fields will be realized. 
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MACHINE MOVES FOR SETUP CHANGES 


_ 


Feed table 


Runc ut table 


Fig. 1—IIlustration of a production operation where it is easier to reposition a machine 
than to adjust related conveying means for changes in product size. Pipe is cut into 
desired lengths by flying cutoff machine whose height is adjusted to cut pipe of dif- 


ferent diameters. 


BRINGING THE WORK to the machine, in 

the exact position required by the machine, 

is the common practice in production opera- 
tions. But sometimes the nature of the work is 
such that movement of the machine is preferable. 
Such is the case with flying pipe cutoff machines 
manufactured by Wm. K. Stamets Co. Continuous 
lengths of pipe are fed on a conveyor table to the 
flying cutoff and the cut lengths move away on a 
table at the same level as the feed table, Fig. 1. 
Because the pipe must center in the cutoff machine, 
the relative heights of the conveyor tables and the 


machine must be readjusted whenever the diameter 
of pipe being cut is changed. 

To solve this positioning problem and raise and 
lower machines which weigh as much as 85,000 lb, 
subbases such as shown in Fig. 2 are being used. 
The subbase incorporates six worm gear jacks, built 
by Duff-Norton Co., which are positively syn- 
chronized since they are driven by a single motor 
through appropriate gearing. The elevation of 
the machine can be changed by as much as seven 
inches. 

Before this system was adopted, the conveyor 
tables were raised and lowered by adjustment of 
wedges so that different pipe sizes could be handled. 
But the wedges were unwieldly and wedge arrange- 
ments can wear and become shaky. The change 
in design resulted in substantial savings in main- 
tenance costs because the adjustable tables were 
not sturdy enough to absorb rough use which ac- 
companies this operation. 


Fig. 2—Subbase for the flying cutoff contains six worm gear jacks that 
raise and lower the machine. The four large posts serve as guides to 
absorb any side thrust. Inset shows construction of individual jacks which, 
in this application, are protected by rubber boots. 
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RANDOM ACCESS 


TO DATA 


+ 


IMPROVES INFORMATION PROCESSING 


Various types of equipment can aid the modern manager in ob- 
taining current facts needed for plant operating decisions. One 
of the most important types is an electronic data storage device 
which permits not only rapid access to stored information but 
also access as determined by need. This article discusses such 
equipment and by varying the emphasis, the equipment discus- 
sions also become a vehicle to illustrate certain aspects related 
to the general theme—random access memories. 


MANAGEMENT, today, expends a sizable 

amount of money and effort in an attempt 

to have their data handling operations keep 
pace with production operations. All phases of 
a business activity are affected, ranging from the 
recurring transactions in the change of status of 
payrolls, billings, orders, inventories, machine loads 
and schedules to periodic summaries of vital sta- 
tistical data. Management might decry the factors 
which have led to expanding administrative re- 
quirements, but it cannot deny that timely and 
accurate information is vital to the intelligent op- 
eration of a modern enterprise, be it processing, 
transportation, manufacturing, distribution, or 
rendering of services. Considered as a manage- 
ment problem, achieving the optimum use of data 
can be divided into two parts: The timely col- 
lection of information, and the timely processing 
of available information. This discussion is con- 
cerned with the use of equipment for the latter 
phase—which typically centers about the handling 
of individual data transactions related in some 
manner to previously stored data. 

Stored data can be retrieved by one of two gen- 
eral methods: By a scanning type operation in- 
volving an item by item search until the desired 
data is found, or by direct reference to the desired 
data because it has been so organized, compart- 
mented or classified that unwanted items can be 
ignored in the search. Data storage devices which 
permit direct and rapid access to individual items 
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stored in a large mass are referred to as random 
access memories. 

The term “random access”’ can be used to describe 
the method of referral to a data processing ma- 
chine’s internal memory—that memory which 
provides storage for a machine’s instructions, con- 
stant information associated with the machine’s 
operation, and work areas which the machine can 
use in carrying out its instructions. However, 
the use of the term is conventionally directed to 
a second category of machine storage means 
external memories. 

The external memory of a data processing ma- 
chine is the depository of those records and data 
connected with a business which have been reduced 
to a form understandable to the machine. Capaci- 
ties of internal memories vary from a few hundred 
characters to several hundred thousand characters. 
External memories have capacities that are meas- 
ured in the millions of characters. External 
memories are used to store information for such 
records as billing, inventory, sales analysis, payroll, 
labor distribution, production control, etc. The op- 
eration of an acceptable external memory is char- 
acterized by high volume storage capacity at 
reasonable cost. Since cost can be related to a unit 
of information handled, economical handling of 
large volumes of data requires short access-time 
to the data and rapid handling or reading of the 
desired information. Equipment which makes 
economic random access available to general data 
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processing requirements has only recently been 
introduced. 

The following discussions deal with random ac- 
cess equipment manufactured by several compa- 
nies—the use of magnetic disks and tapes is 
covered. Acceptance by industry of magnetic 
devices for storage of important business data 
is built upon experience gained from the use of 
magnetic tape on reels. Along with punched cards 
and tapes, magnetic tape has been a favored storage 
form. Magnetic media possess a number of dis- 
tinct advantages when compared to nonmagnetic 
forms: Permissible recording densities result in 
large volumes of data per size of devices; data can 
be erased if desired but will not be lost through 
such accidents as power failure; tests have in- 
dicated that normal use does not significantly 
affect information content; and rapid manipulation 
possible with magnetic devices more nearly ap- 
proaches the computational speed of data handling 
equipment. 

Prior to the introduction of the devices discussed 
in this article, the major disadvantage to practical 
processing of large quantities of data stored on a 
magnetic medium was the problem of random 
access. Data stored on tape in a reel form cannot 


1B M’s RAMAC 


MEMORY AS PART 
OF A SYSTEM 


TO A COMPANY as intimately familiar with in- 
dustry’s data processing problems as is the Inter- 
national Business Machines Corp., it has long been 
apparent that random access to data files was 
needed. In the days when business record re- 
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be manipulated even under ideal conditions at a 
speed which makes random access economical. The 
limitation of access can be mitigated if quantities 
of data requiring similar handling are collected, 
sorted and processed after a sufficient volume is 
available. This procedure is the basis for many 
highly successful data processing installations. If 
such a system is used, delay in the preparation of 
records, reports and summaries must be tolerated. 

There is a very broad area of application, how- 
ever, where electronic data processing can be justi- 
fied only, if, within the bounds of economy, it 
results in readily available up-to-date information. 
The availability of up-to-date information is in- 
fluenced by many factors including the type and 
source of original data, time and place of occur- 
rence, type of recording system, frequency of 
changes, etc., but from a practical standpoint, it 
is apparent that random access to stored data is 
one of the most important considerations. 

Fig. 1 illustrates a company’s idea of what ran- 
dom access equipment might mean to a job shop. 
How many managers are there who would not like 
to be able to push a button at any time to obtain 
current statements of such information as inven- 
tory levels or cost summaries? 


quirements were simple and informal, data proces- 
sing could immediately follow transactions. The 
result was an in-line processing operation and 
current information. With increase in the vol- 
ume of data handled, the in-line approach gave 
way to considerations of economy in data handling 
and the concept of batching was created. Even 
with the aid of much of the electronic equipment 
available today, data must be accumulated in 
batches for economical processing. This _ re- 
quirement has evolved to the point where batch 
accumulation time in certain areas exceeds process 
time. Special purpose equipment can alleviate 
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particular problems, but for general applications, 
random access is required to eliminate batch op- 
erations and to return business data processing 
to an in-line operation, Fig. 2. 

Following research at their San Jose laboratory, 
in 1955 the company announced an experimental 
random access file built around a magnetic disk 
memory. Subsequent field tests followed and in 
the fall of 1956, the formal announcement of 305 
RAMAC and 650 RAMAC was made. _ The first 
is a self-contained accounting machine built around 
a magnetic disk storage unit. The second is an 
addition of a random access memory to the existing 
IBM 650 data processing system. 

The memory device of the 305 RAMAC is a 
vertical stack of 50 magnetic disks 24 inches in 
diameter. Both sides of a disk are used for re- 
cording data. Each disk face can be divided into 100 
recording tracks, and each track will hold five 100- 
character records. The total storage capacity of 
one such stack is 5 million alphanumerical char- 
acters. The entire stack rotates at 1200 rpm, and 
access to the records is by means of an arm which 
moves vertically and horizontally under electronic 
control. Access to the file varies between a max- 
imum of 0.8 seconds to a minimum of 0.15 seconds.’ 

Physically there are four distinct units within a 
305 RAMAC system. At the right of Fig. 3 is the 
console which contains a card reader, switches and 
lights for control of the machine, and a keyboard 
and printer for file inquiry and system test. Cards 
can be read by the reader at the rate of 125 per 
minute simultaneously with occurrence of other 
programed operations. The inquiry system al- 
lows selection and typing of records from the file 


1M. L. Lesser and J. W. Haanstra, ‘‘The Random-Access Memory 
Accounting Machine, System Organization of the IBM 305,’’ IBM 
Journal of Research and Development, Volume 1, No. 1, January 
1957. 
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independently of normal processing. In the center 
of the photograph is the main frame which includes 
the magnetic disk random access file, processing 
unit and power supply. The processing unit con- 
tains magnetic cores, electronic circuitry and a 
magnetic drum. It is in this section that the 
machine program is stored, information rearranged, 
and mathematical and logical operations per- 
formed. 

In the left of the picture is the output center 
which consists of a card punch and printer. The 
card output punches data into cards at speeds up to 
100 cards per minute; the printer prepares re- 
ports at speeds up to 80 lines per minute. The 
speeds of the various units within the system were 
set to achieve a balance in the time that each unit 
spends upon a given transaction. The printer was 
the first unit chosen and the speeds in the re- 
mainder of the system were balanced to this. In 
a given operation, the overall system speed will 
be limited by one of the unit speeds. For in- 
stance, in loading the file from cards, the machine 
will normally be card-feed limited, and in printing 
a typical billing job would probably be printer- 
limited. 


> Control System 


The design of the machine system centers around 
the method chosen for control. Generally speak- 
ing, flexible machine systems are based on one of 
two techniques of control—a fully stored program 
or a fully wired control panel program. After 
investigation neither of the two systems was found 
to be ideally suited to the requirements of the 
machine as envisioned and the final control system 
is a compromise offering the best features of both 
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the control panel and the stored program type of 
control systems. All information transfers dur- 
ing transaction processing are made via a stored 
program. Arithmetic operations in the machine 
are handled in substantially the same manner as 
information transfer instructions. All logical de- 
cisions are made by means of selector wiring on a 
control panel. 

The general approach is to set up the conditions 
for control with the information transfer instruc- 
tions and then to wire the means of considering 
these conditions on the control panel. Fig. 4 
shows the system organization. Information enters 
the system via the card reader and is written 
directly from the reading brushes onto the mag- 


350 random 


access memory 


Fig. 3—Special data process- 
ing machine, 305 RAMAC, 
which was built around the 
magnetic disk memory unit. 


netic drum housed in the processing unit. On the 
next card cycle, the information is read at a check 
station and compared with data on the drum. Fol- 
lowing a successful check, the information is avail- 
able under program control within the process 
unit. 

The processing unit magnetic drum contains 33 
tracks of 100 characters each and there is cir- 
cuitry for manipulating information on the drum 
according to a program that is also stored on the 
drum. Twenty of the drum tracks can be directly 
addressed from the drum counter and make 200 
programed steps of 10 characters each directly 
available for use. Additional programed steps may 
be brought from any storage point in the system 


a. 


te rwiat 
covitrols 


Card reader 


Format contro} 


Keyboard Typewrite r 

Fig. 4—System organization of IBM 
305 RAMAC. Unit contains both 
stored program and control panel 
systems of control. Control circuits 
shown are completed by control panel 
wiring from the lower exit hubs to the 
indicated entry hubs. An instruction 
to the system consists of 10 characters. 
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and the 20 program tracks may be used for gen- 
eral storage as well as program storage. In 
addition, there are four general storage tracks, 
three tracks used in the arithmetic system, a track 
for use with the keyboard and printer unit on the 
console, two tracks for input, two tracks used for 
output, and a timing track. The random access 
file is connected to the processing unit at two 
points: the address register and a 100 character 
core buffer. The address register, which specifies 
the information to be read from the file, is a five- 
position storage unit. Numbers from any part 
of the processing unit may be sent to the register. 
The selected information of the file unit, as speci- 
fied by the address register, is available to the 
processing unit through the core buffer for reading 
to procure information from the file and for writing 
to place new information in the file. The results of 
processing are sent to the output tracks on the 
drum. The printer and punch take data directly 
from these tracks and print and punch information 
according to the rules set down in their respective 
control panels. 

As has been mentioned, the memory can be inter- 
rogated for specific facts at any time. All that 
is required is that the location of the desired 
information be keyed into the keyboard, and at 
an appropriate time, this information is procured 
from the file and placed on a special track of the 
process unit. Typing of the information from 
this track proceeds independently of normal proc- 
essing. 


> Access Mechanism 


The use of disks in vertical stacks permits mul- 
tiple access mechanisms to be used. Theoretically, 
20 access mechanisms could be installed, but no 
more than three access mechanisms have been used.’ 
As can be seen from Fig. 5, the mechanism posi- 
tions a pair of magnetic heads mounted in a pair 
of arms. The magnetic element in each head 
consists of two distinct magnetic circuits. One 
circuit, with its coil, erases only. The other 
circuit reads and writes. The erase element erases 
a wider track than the following write element 
records. This design does not require high pre- 
cision in radially positioning the heads, in that 
there are no magnetically disturbed track edges 
to contribute noise to the newly recorded track 
which might not precisely coincide with the track 
previously written. 

A spacing of the heads from the disk is main- 
tained by an air bearing obtained from minute air 
jets in an annular manifold surrounding the mag- 
netic elements. Such a design insures the holding 
of a 0.001-inch spacing despite the actual runout 
in the disk, and there is never physical contact 
between the heads and the magnetic coating. 

Movement of the access mechanism is pro- 
vided by a pair of magnetic powder, motor driven, 
2T. Noyes and W. E. Dickinson, ‘‘The Random-Access Memory 

Accounting Machine, The Magnetic Disk, Random- Access 


Memory,’’ IBM Journal of Research and Development, Volume 1, 
No. 1, January 1957. 
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Fig. 5—Diagram of access mechanism. As many as 
three access mechanisms are used on a single disk file. 


counterrotating clutches. These clutches have a 
common output shaft on which is located a drive 
capstan and are linked through a pulley system 
to the carriage which moves vertically and the 
arms which move radially. At each of the 50 
disk positions, a detent hole is provided in the 
vertical way. A pneumatic detent piston is en- 
ergized upon arrival at the desired disk. This 
detent, by means of a mechanical linkage, controls 
an interlock which locks the carriage and frees 
the arms for radial drive. The linkage also frees 
the carriage and locks the arms for vertical drive. 
The arms are capable of being freed only when the 
carriage is positioned properly at a disk, and the 
carriage is capable of being freed only when the 
arms are completely outside of the disk, thereby 
preventing mechanical damage to the disk array. 
In addition to the detent for locking the carriage, 
a detent is provided to position the arms accurately 
to the selected track. 


> Part of a System 


By the addition of a magnetic random access 
memory to a medium sized computer, an extremely 
versatile data processing system can be obtained. 
In the 650 RAMAC, various component machines 
are grouped together to form a complete system, 
Fig. 6. The basic element is a stored program 
data processing machine. Up to a total of three 
card-read punches and line printers, in any com- 
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bination, can be attached to the basic element. 
Through a high-speed input core memory storage 
unit, up to six magnetic tape units can be used 
in the system. The magnetic disk random access 
memory used with the system has a capacity of 
6 million digits. Up to four memory devices 
may be used, resulting in a storage capacity of 24 
million digits. And to complete the system, from 
one to ten inquiry stations can be used to inter- 
rogate the random access memory files. 

The random access memory is similar to the 
memory unit used in the 305 RAMAC in manner 
of operation. An individual memory includes 50 
disks, or 100 faces, which can be used to store 
data. Each face has 100 data tracks and each 


ELECTRODATA’s DATAFILE 
MEMORY AND DATA 
ORGANIZATION 


MAGNETIC TAPE possesses a number of distinct 
advantages in data processing applications. To the 
ElectroData Div. of the Burroughs Corp., the ad- 
vantages—low cost, versatility, simplicity and re- 
liability, which have been proved in extensive use— 
were too significant to ignore in attempting to solve 
the general problem of access to stored bulk data. 

The basic concept of the company’s solution to 
the problem of access is straightforward: If reels 
of tape are unsuited to rapid access primarily be- 
cause of the limitations in speed of handling long 
lengths, then the solution involves the use of short- 
er lengths of tape. As a result of this approach, 
ElectroData has developed the Datafile 560, Fig. 7. 
The unit augments their existing line of magnetic 
tape equipment and, though capable of good ran- 
dom access, it is primarily considered to be an im- 
proved high capacity storage device for digital com- 
puter systems. 

Magnetic tape used has a base coating on Mylar 
plastic and is %4-inch wide. Recording density is 
100 decimal digits per inch with 0.360-inch gap be- 
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Fig. 6—Magnetic disk mem- 
ory can be incorporated into 
a medium size computer sys- 
tem. Up to four memories 
and up to 10 inquiry stations, 
the latter shown in fore- 
ground, can be linked to- 
gether in a 650 RAMAC in- 
stallation. 


track holds 600 digits. 
three access arms. 

Inquiry stations can individually interrogate 
the memory at any time. The replies are sent 
only to the interrogating unit. Since up to ten 
inquiry stations might possibly be used, the ma- 
chine designers anticipated that some companies 
might prefer to control the extent of interrogation 
of certain information in the files. Under these 
conditions the inquiry to the machine and replies 
from the files are monitored by the program in 
the basic system element. The nature of each 
interrogation is determined and honored only if 
the originating station is authorized to make the 
inquiry. 


The unit is equipped with 


tween the last digit of one block and the first digit 
of the next. Included in this space are the block 
address and other signals. Twelve channels, re- 
corded across the width of the tape, are grouped 
into two lanes of six channels each. The six chan- 
nels of one lane are interlaced with the six channels 
of the other, Fig. 8. Each lane has a separate read- 
write head, but when used with a computer, one 
lane only is read or written at one time. 

Four of the six channels in each lane contain 
information in a 1-2-4-8 binary code. The fifth chan- 
nel contains a parity check bit, and the sixth chan- 
nel is reserved for a block marker, which signals 
the four-digit block address. The address digits 
occupy the same channels as the digits of the stored 
data. 

Equipment is available for automatically inspect- 
ing tapes prior to use and regularly checking worn 
tapes, rejecting those areas that have manufac- 
turing or other flaws. Tapes may be spliced as 
often as necessary without destroying their value. 
Thus, it is possible to utilize lower quality tapes, 
and effect a considerable financial saving for the 
user while still maintaining optimum tape reliabil- 
ity. 

The read-write circuits and the tape processing 
equipment compensate for signal distortion that 
may come from dust particles on the tape or from 
other operating difficulties. True information is 
represented only by a change or no change in mag- 
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netization. Constant scanning of a built-in check- 
ing code, together with an automatic reread proc- 
ess compensate for transient errors and guard 
against a reading error because of component fail- 
ure. If a defect is sensed, the block in which it oc- 
curs is automatically reread a number of times as 
set by the programmer. If the defect persists, an 
alarm sounds in the computer and the program 
stops. 

The magnetic tape system is built around a 
single control unit that contains all the control and 
comparison circuits to accommodate up to ten Data- 
file storage units. Utilization of one control unit 
instead of individual control units for each tape 
storage device gives maximum flexibility in that 
the number of storage devices may be adjusted to 
meet the needs of a particular application. Ordinar- 
ily, the tape control unit is directed by commands 
from the computer. However, for such operations 
as calibration, it may be controlled manually by 
pushbuttons located on the main control panel. 


> Storage Means 


The model 560 Datafile stores information on 
fifty 250-foot lengths of magnetic tape brought 
out over guide rods and hung in bins separated by 
static-free metal partitions. On each of the 50 
tapes, 1000 blocks numbered 000 through 999 are 
recorded in each lane. Thus, there are 2000 blocks 
on each tape for a total of 100,000 blocks of 20 
words each or 2 million words per tape storage 
device. There are a total of 100 lanes on which 
to read or write information and these are desig- 
nated 00 through 99. Two sets of read-write heads 
serve all 50 tapes of the Datafile. The carrier 
holding the heads moves the entire distance over 
the 50 tapes in less than 2 seconds, and stops pre- 
cisely in position over a specific tape to read or 


Fig. 7—Datafile 560, multiple 
bin-type magnetic tape unit. 
The storage device has fifty 
250-foot lengths of magnetic 
tape on which data are stored. 
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write. Any tape of the 50 may be moved backward 
or forward while being searched. 


Head movement time is approximately linear with 
respect to the number of tapes traversed. When- 
ever the head is moved from one tape to another, 
a relay release and final latch-in require a max- 
imum of 0.5-second. The average time to traverse 
one tape after initial acceleration is 30 millisec- 
onds. Random access time to any block of data in 
a large system containing ten of the storage units 
has been computed to be 16.3 seconds. However, 
if data that are changed or updated frequently are 
stored near the center of each tape, thus cutting 
head and tape movement to a minimum, then ac- 
cess time can be reduced to a fraction of a second, 
Fig. 9. 

The tape unit possesses an independent search 
feature, which permits the computer to continue 
with its calculations while the tape is searched for 
the desired block of data. When a tape search is 
completed, the block addressed is in position for 
reading or writing. After the desired operation is 
completed, the next block following is in position 
to be acted upon by the heads. Reading require- 
ments are reduced considerably since addressed 
blocks can be located conveniently. The tape block 
addressing feature coupled with the ability to rec- 
ognize an address while searching in either direc- 
tion, permits the most efficient handling of file 
information. Approximately 83 changes of tape 
direction are possible in one second during the 
search command. The programmer may call for from 
one to 100 blocks of data at a single command, and 
return the updated information to the identical 
position on the tape with a second command. In- 
formation may also be changed or deleted from any 
block without rewriting the entire tape. Thus, only 
active items need be brought into the computer for 
processing. 

In use of the equipment, it should be recognized 





Example 


A 


20 word block 


These 
four 
Tracks 
contain 
information 


Head No. O +ead No.1 


Fig. 8--Magnetic tape provides 12 tracks or channels 
which are arranged into two interlaced lanes, desig- 
nated odd or even, each of which consists of six chan- 
nels. A read-write head is provided for each lane. 


that significant gains are to be had through organi- 
zation of the file format based upon the peculiari- 
ties of a given application. A variety of arrange- 
ments is possible and by careful selection of meth- 
ods, maximum storage capacity and minimum ac- 
cess time can be obtained. 


For instance, the Datafile is ideal for high speed 
sorting when used in conjunction with a Datatron 
computer’s 4080 word memory drum capacity as 
temporary additional storage. Since each tape unit 
contains 50 tapes, the most effective way to reduce 
sorting time is to block sort on the highest digits. 
The memory drum is used as a 50-pocket sorting 
and storage medium preparatory to searching and 
writing on the tapes. For practical purposes, rec- 
ords must be less than 800 digits in length in order 
to make effective use of the memory drum and 
the 50-pocket method. Tapes are searched and writ- 


Examples of Average Random Access 
Using the Datafile 


No. of Rec. Digits 


No Lanes 
Units in File Per Rec. 
22, 


Used 


Blocks 
Per Lane 


Avg. Access 
in Seconds 


000 200 80 275 5.12 
4.99 
13.24 
4.68 
16.30 
12.40 
8.25 


1 

1 52,000 100 100 260 
1 400,000 40 100 800 
1 6,000 800 100 240 
2 200,000 200 200 

3 18,000 
0 18,000 


2000 
2000 


240 750 
1000 180 


Fig. 9—Examples of average random access time of 
applications involving various numbers of Datafiles. 
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ten on only when one of the 50 pockets is full, 
thus reducing head movement and searching time 
considerably. After the entire file has been block 
sorted, each tape is read back to the memory drum 
for fine sorting on the remaining digits. Actually, 
the entire file is only written on the tapes twice, 
once after block sorting and once after fine sort- 
ing. For maximum efficiency, fine sorting should 


Lane number 00 


Lanes 04-39 


Record number are blank 


Fig. 10—In lane-paraliel tape layout, records are ar- 
ranged alternately on two lanes of each tape. This 
continues for two tapes that are required to store the 
3000 blocks of the example. 


be accomplished by comparison or address approx- 
imation, rather than by actual value of the remain- 
ing digits. 


> File Arrangement 


Several unique file formats are possible with the 
multiple tape memory units. For example, consecu- 
tively numbered records can be stored alternately 
on both lanes of two tapes (lane-parallel method). 
A typical file reference problem might involve 3000 
records of 200 digits each. The records are num- 
bered 0 through 2999; and are recorded the length 
of two tapes, Fig. 10. Stored information is to be 
printed out, updated and returned to storage. By 
storing the 3000 records in a lane parallel se- 
quence, the distance on the tape to be searched is 
reduced considerably. Search proceeds in the for- 
ward direction using both sets of heads at the same 
time, and back search is eliminated. Average access 
time per record is 5 seconds. 


The tape-paralle! method is an extension of the 
lane-parallel method, and further reduces the ac- 
cess time to any record by spreading the file over 
all 100 lanes of the memory, Fig. 11. Using the 
same problem as in the lane-parallel method, each 
tape would contain only 60 records and a number of 
tapes would be skipped during the search command. 
Although head movement time is increased con- 
siderably, average access time per record is re- 
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Lane Number 


02 03 


Fig. 11—Tape-parallel layout is similar to lane-parallel layout, except that 3000 
records are dispersed over entire 100 available lanes of the data file. 


duced to 1.25 seconds. For a large volume of data, 
this method may be applied to several data files 
connected to a single control unit. 

For an application where the data cannot be 
conveniently kept in sequence, the multiple tape 
memory has its greatest advantage. The number 
of lanes over which the records are spread is the 
key to the average random access time for all rec- 
ords, and the optimum number, b, to select can be 
determined directly from the formula, b = 0.12\/ac 
where a is the number of records in the file and 
c is the number of characters per file. 

In problems of inventory control, billing, accounts 
receivable and payable, where various records have 
to be referenced and updated more than others, 
favorable record distribution for processing is pos- 
sible. Using a curve of normal popularity distribu- 
tion, the more active records are concentrated on 


POTTER’s RAM 


MEMORY IN COMMERCIAL 
APPLICATIONS 


ELECTRONIC DATA PROCESSING has expanded 
within the past decade to a point where today 
some form of such equipment is being used or 
contemplated in virtually every phase of industry. 
One of the major roadblocks on the way to higher 
automation of information systems has been the 
lack of a large-scale fast-access memory system 
to replace the perennial filing cabinet and its at- 
tendant clerical difficulties. Existing data proc- 
essing systems are capable of handling transactions 
with split-second efficiency, but crippling delays 
usually accompany the storage and transfer of 
information to be processed or which has been 
processed. 

To overcome the memory roadblock, Potter In- 
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the tapes in the central part of the machine sur- 
rounded on each side by less active records. On 
each lane of tape, the central area will hold the 
high-volume items, with the lower volume items 
tapering off to either ends of the tapes. The file 
will be completely out of sequence identification- 
wise but in sequence demand-wise. 

Again, with inventory, billing, and accounting 
problems, data can be separated such that dynamic 
information is kept in one file, and static informa- 
tion is kept in another. Only the dynamic file re- 
quires updating. When a periodic summarization 
is required, the two files may be run simultaneous- 
ly (not merged) to yield the necessary print-out, 
including all totals and descriptive information. 
The dynamic data may constitute only one-tenth 
of the total file in which case only one-tenth re- 
quires reading and writing. 


strument Co. Inc. has designed its RAM (Random 
Access Memory) units, Fig. 12, for the storage and 
convenient utilization of large quantities of digital 
information. One unit is capable of storing more 
than 500 million bits of information in as many 
as 400,000 locations, with access to any desired 
location in a fraction of a second. 


> Rectilinear Motion System 


Fast access and large storage capacity are made 
possible by using magnetic tapes filed on racks in 
an automatic 3-dimensional storage machine. In- 
formation is recorded on lengths of conventional 
8-track magnetic tape strung vertically on the 
racks. The racks are hung five abreast in a 
five-compartment storage bin, with all five racks 
in each row being treated as a single page and 
handled together. There are 1000 racks composing 
200 pages in a storage bin, and although only one 
bin at a time can be handled by the machine, 
bins can be exchanged to provide even greater 
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storage capacity. Bins are positioned on locating 
pins in the machine, and changing is performed 
in a few minutes with a hand operated lift truck. 

Each page holds 100 strips of tape, 50 side by 
side on each face of the page. Five read-write 
heads are provided on each side of the page so 
that positioning of a head with reference to a 
desired tape requires only a short time. Ap- 
propriate switching selects the proper head for the 
track being used. The storage mechanism is 
designed to position any page in 10 vertical posi- 
tions which define 10 areas on each of the tapes 
on that page. Each area can be divided into two 
data locations by electrically selecting data from 
only one of the locations in the area being read. 
With 200 pages, 100 strips of tape per page, 10 ver- 
tical positions for each page, and two data locations 
for each vertical position, a total of 400,000 data 
locations are available in the 200-page bin. Since 
160 characters of 8 bits each can be recorded in 
each data location, the total capacity of the unit 
is 512 million bits. 

Mechanical positioning of the pages and heads 
is accomplished by pneumatic cylinders controlled 
by solenoid valves, Fig. 13. Each of the three 
positioning actions (page selection, page lifting, 
and head positioning) is actuated by its own serial 
train of pneumatic cylinders. The strokes of the 
cylinders in each train represent increments in 
a modified binary code, and any desired position 
is obtained by selectively actuating certain of the 
cylinders in the train. Motions are transmitted 


Fig. 12—Magnetic tape memory device designed by 
Potter Instrument Co. Inc. stores information on strips 
of magnetic tape. Tape strips are strung vertically on 
“pages” which are positioned for reading or recording 
of information. Pneumatic cylinders performing the 
positioning are at right in the photograph of a stripped 
down machine. Motions are transmitted from the cylin- 
ders to machine members by flexible steel tapes. Ac- 
cess to any desired data location requires less than 
1 second. 


Fig. 13—Sketch illustrates the three trains of 
pneumatic cylinders which perform the posi- 
tioning functions: Finding the desired page 
out of 200, elevating the page to one of ten 
positions, and positioning a read-write head. 
Strokes of the cylinders in each train are such 
that selective actuation of certain cylinders in 
that train give a total movement of the de- 
sired distance. 





X= Movement of 89 units 


Y= Movement of 8 units 


‘To position a head on 
the 6th vertical area of 
the 81h tape in page 89 


Z= Movement of 6 units 
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from the cylinder trains to the members being 
moved by means of steel tapes. The motions in 
different trains are programed to protect limiting 
surfaces, and mechanical and electrical interlocks 
prevent damage to the equipment in case impossible 
addresses are specified. 

In normal usage, one of the eight tracks on each 
tape is used for parity check and one is used as a 
clock track, leaving six tracks for coded alpha- 
numeric information. Positive and negative sat- 
uration recording is employed with return-to-zero 
or non-return-to-zero techniques. Reliability is 
based on the use of conventional magnetic tape 
techniques. Read-write heads, Fig. 14, are brought 
into direct contact with the tape, and phosphor 
bronze head construction is used to prevent digit 
drop-outs caused by oxide pickup which may be 
experienced with plastic encapsulated head as- 
semblies. When the selected read-write head has 
been positioned adjacent to the selected location, 
a stroking mechanism is activated which passes the 
head over the location to insert or abstract infor- 
mation. 

The access mechanism may be used to process 
several storage bins, thus providing virtually un- 
limited storage capacity for applications where data 
may be divided. For example, a single mechanism 
may be used to process payroll data stored in 
one bin and inventory data in another. 


> Development and Applications 


Preliminary work on the Potter RAM began 
nearly a decade ago. By early 1950 mock-ups had 
been fabricated to check the principle involved, and 
on December 2, 1952, U.S. Patent No. 2,620,389 
was issued to John T. Potter, inventor of the 
RAM and president of the company. Subsequent 
patents pertaining to the RAM were issued in 1953 
and 1954, each emphasizing some phase of the 
three-dimensional rectilinear motion memory sys- 
tem. According to Mr. Potter, development costs 
have exceeded $500,000 and many approaches have 
been considered. The design now being manufac- 
tured has been subjected to electrical and mechan- 
ical tests, including the life testing of components 
for millions of operations. 


In general these units are intended for use where 
fast access to tremendous quantities of digital infor- 
mation is required. Applicable input devices in- 
clude keyboard, magnetic tape, perforated tape, 
or information directly from a computer. The 
units may be used to feed high-speed line-at-a-time 
printers or tape handlers; or information may be 
fed directly into buffer storage systems for proc- 
essing in computers and other data-processing 
systems. 

Typical applications include magazine subscrip- 
tion fulfillment, maintenance of insurance com- 
pany records, banking transactions, transportation 
and entertainment reservations, inventory control, 
record keeping in mail order houses, etc. In sub- 
scription fulfillment the units may be used to store 
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Fig. 14—One of the standard 8-channel read-write 
heads used in the RAM machine. After the desired 
head and tape are properly positioned, the head is 
stroked down past the selected data location to read 
or record information there. 


records pertaining to hundreds of thousands of 
subscribers. Additions, deletions and revisions 
may be made in less than a second. When the 
units are used to prepare mailing lists, the latest 
possible information is used. Insurance companies 
are often plagued with record-keeping delays which 
can be costly both in good will and dollars and 
cents. With split-second access to filed informa- 
tion, such delays can be eliminated. For inventory 
control, stock records can be kept current by in- 
stantaneous updating as withdrawals from and ad- 
ditions to stock are made. At convenient intervals, 
the memory unit may be used to activate a high- 
speed printer system to tabulate stock information. 

In banking institutions the units may be used to 
store balances and other pertinent data. Pro- 
gramed for instantaneous updating, such a sys- 
tem can provide valuable information in completely 
random form whenever required. By keeping track 
of seat, flight and date information, these units 
can speed the processing of airline reservations 
and are applicable to other reservation list prob- 
lems where fast and random access to records is 
desired. 

Part of the gap between the electronic computer 
that can follow recorded instructions and the ma- 
chine that requires human supervision is the in- 
ability of the machine to remember large quantities 
of instructions and to store partially processed in- 
formation. Random access memory units can 
serve as an auxiliary memory for digital computers, 
increasing their remembering capacity and their 
ability to make decisions based on experience in the 
form of prerecorded information. 





PHOTOELECTRIC READERS CONTROL RIVETER 


RIVETING of aircraft panels to frame mem- 

bers can require thousands of operations for 

a single assembly. Hundreds of accurately 
located holes must be drilled in the parts, rivets 
must be fed into the holes and upset, and exposed 
rivet heads shaved off flush with the skin surface. 
One of the important elements in these operations 
is accurate positioning of the parts with respect 
to the work heads. General Riveters Inc. has 
developed a machine that mechanically moves the 
cumbersome parts into position under a head which 
can perform all the necessary operations. 

At Northrop Aircraft Inc. such a machine, Fig. 1, 
has been equipped with punched tape controls 
and can automatically perform the positioning and 
other actions required to complete cycles for seven 
rivets per minute. Two men can set up the ma- 
chine and a single operator completes four units 
in the same period of time which would be re- 
quired for five men to complete one unit with 
manual methods. 

Parts being assembled are mounted on a hold- 
ing fixture supported at each end by a dolly. These 
dollies move transversely on a carriage which 
travels longitudinally on a set of tracks 60 feet 
long. Transverse movement of each dolly is in- 
dividually powered by a reversible air motor and 
controlled by its own punched tape unit. The air 
motors are a piston-type supplied by Keller Air 
Tools Co. The dollies move on contour tracks so 
that the surfaces of the curved parts being riveted 
are horizontal at the point where operations are 
being performed. 

The contour tracks carrying the dollies are 
moved up and down on screws driven by geared 
electric motors built by Century Electric Co. Longi- 
tudinal travel of the carriage is generated by a 


Fig. 1 — Tape controlled 
machine automatically 
positions airframe parts, 
drills and rivets them. 


Fig. 2 — Commands 
punched in three opaque 
35-mm films are sensed 

by photoelectric readers 
such as this. Provision is i 
made for seven channels 
across each tape. 


hydraulic system built by Vickers Inc. This longi- 
tudinal system is controlled by a third punched 
tape unit which also sequences machine actions. 

Tapes used in the three tape control units on 
this machine are opaque 35 mm Dupont Kronar 
film. As many as seven rows of holes or channels 
may be punched across each tape. Setup of th 
machine is accomplished by sighting-in a master 
part with a transit. Location of each rivet hole 
is thus pinpointed accurately and the machine’s 
three tapes are then punched with data correspond- 
ing to the positioning and cycling requirements. 

Each tape is read by photoelectric means, Fig. 2. 
A light source on one side of the tape energizes 
a photoelectric cell on the opposite side of the tape 
when a hole in the tape passes between them. For 
the channel controlling longitudinal travel of the 
carriage, auxiliary sensing means are mounted on 
each side of the photoelectric cell. To take care 
of inertia forces the auxiliary means reduce the 
speed of the carriage before the photoelectric cell 
stops the carriage in the proper position. 

Punched holes in other channels on the tape 
then trigger the following operations: The drilling 
head drills, reams, countersinks and counter bores 
each rivet hole in one pass with a single tool; a 
rivet slug is automatically fed into a rivet injector 
which places it in fingers that transfer it into the 
drilled hole; a rivet-set above the hole then re- 
strains the rivet while it is upset under a force 
up to 16,000 lbs by a rivet-set below the hole; the 
rivet is then shaved flush with the skin. Due to 
the slight counterbore no feather edge is left by 
the shaving process. The bottom rivet-set is auto- 
matically lowered to clear projections, such as ribs 
or stiffeners, while the table travels. This rivet-set 
is then raised after the table stops. 





FALK “::. Shaft Mounted Drives 


The photograph above typifies the way FALK Shaft Mounted Drives 
furnish the economical solution to problems of efficient speed reduction 
in a limited space. Within their rated capacities, these versatile reducers 
are designed to drive any machine and to fit any space requirement. 


FALK Shaft Mounted Drives mount on the driven shafts and are connected 
by V-belt or chain to any convenient rotating power source. Unlimited 
choice of output speeds between 420 and 10 rpm is made possible by 
varying the ratio of driving sheaves or sprockets. 


These units, with precision-cut gears of highest efficiency, use a minimum 
of power. They need no adjustable motor bases or slide rails; thus they 
save material. And, because they are readily available and easily installed 
or moved, they save time. Best of all, they are backed by FALK’s unmatched 
experience in precision-gear manufacture. 


Promptly available from factory and distributor stocks, 
from coast to coast. Ask your Falk Representative or 
Distributor for details—or write us for Bulletin 7101. 


THE FALK CORPORATION, 3001 W. CANAL ST., MILWAUKEE 1, WIS 


Representatives and Distributors in Most Principal Cities 


@ Motoreducers High Speed Drives 


+ ® Marine Drives 
© Speed Reducers © Special Gear Drives 
. 
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© Steel Castings 
e Weldments 
© Contract Machining 


Manviocturers of . 51, inte Couplings Single Helical Gears 
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SIX SIZES— 2 to 30 HP—420 to 
10 rpm—single and two double 
reduction ratios. Output torque 
ratings up to 21,000 Ib-in. 


A FEW OF THE MANY POSSIBLE 
DRIVING ARRANGEMENTS 


EXTENDED 


—OR BELOW 
THE UNIT 


VERTICAL 


UP 
or DOWN 
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Hand Handling Eliminated On 6000 Ton 
Forging Press Line By Planet System 


Billets Moved 

in Continuous Flow 

From Furnace 

Through Trimming 

Operations 

While Still in Forging 

Temperature Ranges 

In this system, which was recently installed in a 

large automotive forge plant, a steady flow of 
billets is insured by the automatic rack unloader. 


This unit feeds billets automatically into the fur- 
nace and moves empty racks away for pick-up. 


Hot billets are carried rapidly From reducer rolls hot billets are moved to 
and in a continuous flow from fur- presses, and enroute are turned by roller chain 
nace to the first reducer roll by a repositioning unit. 
powered roller conveyor. 


Let Planet Help Solve Your Handling Problems — Write or Phone Today 
“IT PAYS TO PLAN WITH PLANET’ 


@ ENGINEERED HANDLING SYSTEMS 


@ AUTOMATED EQUIPMENT 
— 


pra. oss @ FOUNDRY HANDLING SYSTEMS 
181u SUNSET AVE., LANSING, MICH. 


Circle 678 on Inquiry Card AUTOMATION—July 1957 





el jy, mew 


ulpment 


wo 


equ 


Machines and plant equipment designed for more automatic operations 


For detailed information and literature, use card page 17 


Cycle Controlled Drilling and Tapping 


AUTOMATED drilling and tap- 
ping for small lot production of a 
great variety of parts usually han- 
dled by gang drills are made prac- 
tical by Model H-6 multiple-spindle 
drilling and tapping machine. De- 
veloped by National Automatic 
Tool Co. Inc., Richmond, Ind., the 
machine is now available with pre- 
set selective cycle control and a 
straight-line indexing slide. 
Machine Advantages 

With this new Natco combina- 
tion, production rates are often 
equal to or higher than those of 
single-purpose special machines, 
according to K. P. Martin, vice 
president in charge of sales. Op- 
erators are freed for other duties 
and setup times are greatly de- 
creased. Cost of production and 
floor space are also minimized. 


Operating Cycles 


In use, the operator unloads the 
finished part, loads a new one and 
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depresses the starting switch. The 
machine then goes through all op- 
erations and returns to the loading 
position. More than 100 combina- 
tions of operations are possible 
simply by setting selector dials. 
Machining functions include drill, 
tap, step drill, chamfer, counter- 
sink, counterbore, spotface and 
skip. Table movement in the drill- 
ing cycle consists of rapid traverse 
up, feed up and rapid traverse 
down. The tapping cycle includes 
rapid traverse up, feed up, feed 
down and rapid traverse down. In 
the chamfer cycle (including 
countersinking, spotfacing, etc.), 
rapid traverse up, feed up, dwell 
and rapid traverse down are per- 
formed. The table can also be ar- 
ranged to travel a further dis- 
tance for drilling than for cham- 
fering operations. In the typical 
application shown at left above, 
the first position is used for un- 
loading and _ loading. Part is 


drilled in second position and 
tapped in third position. 


Controls 

Table feeds are controlled by 
means of two dials, one for drill- 
ing and another for tapping. Taps 
of different leads can be used be- 
cause of the vertical float arrange- 
ment built into the spindles. The 
hydraulically actuated indexing 
slide is electrically controlled by 
means of the selector switches and 
is available with two, three, four 
or five positions. Various work- 
holding fixtures can be mounted 
on the slide. 


Machine Elements 

The basic machine consists of a 
multiple-spindle geared head and 
a hydraulic feed table. Spindles 
are driven through universal 
joints; they can be arranged with 
adjustable arms for positioning or 
can be fixed in the required layout 
by a slip spindle plate fastened to 
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the head of the machine. Up to 
24 spindles can be used on the H-6, 
depending primarily upon horse- 
power consumed. Spindle drive 
motor is 3 hp on the standard 
model, and 5 hp on the heavy duty 
machine.—*Circle 401. 


Palletless Handling 


Item 428 — Handling normally 
palletized goods without the aid 
of pallets is possible with multiple 
attachment used with Model E 
trucks. The attachment consists of 
multiple forks, side shifter and 
pushoff device. 

In a typical industrial applica- 
tion, goods might be flowing off a 
production line. Instead of being 
palletized at the end of the line, 
they would be received and stacked 
on a multiple-prong device. To pick 
up the load, the fork truck oper- 
ator inserts his truck’s six forks 
between the prongs and raises his 
forks. With the load on the forks, 
he travels to the storage area. At 
this section, the operator deposits 
his load on special all-steel storage 
racks which are of cantilever type 
construction. 

The side-shifter attachment 
makes possible horizontal move- 
ment of the forks to further ease 
placing and removing goods from 
the racks. A remote control but- 
ton, located on the left side of the 
truck’s mast, raises or lowers forks 
to proper working heights without 
walking around to the truck’s main 
controls. Lewis-Shepard Products 
Inc., Dept. R-5, 125 Walnut St., 
Watertown 72, Mass.—*Circle 428. 
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Automatic Splicer 


Item 419—Designed to produce 
up to 1200 identical, mass pro- 
duced splices per hour on enamel, 
polyvinyl acetal and similarly coat- 
ed wire, horizontal machine is well 
suited for assembly line produc- 
tion. The automatic splicer with 
multiple ring stripping action elim- 
inates scraping, dissolving in solv- 
ents, burning or other methods of 
removing insulation. 

The splice is engineered to lock 
wires and connector into a high 
tensile strength splice. The joint 
is hermetically sealed during splic- 
ing, making it corrosion resistant. 
The splices can be used on solid or 
stranded conductors or combina- 
tions thereof. AMP, Inc., Harris- 
burg 13, Pa.—*Circle 419. 


Tunnel-Type Broaching 


Item 416—Developed for auto- 
mated processing of engine cylin- 
der blocks, tunnel-type broaching 


machine is suitable for a wide 
range of like components. Parts 
are automatically fed to the ma- 
chine through a turnover position- 
ing unit for one-pass overhead 
broaching by a hydraulic travel- 
ing ram. Transfer units progres- 
sively move the parts into an ele- 
vating station for broaching. 

In an application for broaching 
ten bearing surfaces of a cast-iron 
V-8 cylinder block, an automatic 
cycle time of 29.5 seconds can be 


obtained with the 6-ton, 54-inch 
stroke model of the tunnel ma- 
chine. Cutting speed is 30 fpm. 

For this operation, six parts are 
kept in sequence, one in an entry 
turn-around unit, four in the ma- 
chine proper, and one in the exit 
turn-around unit. Line conveyors 
feed and remove the engine blocks. 
Transfer bars move the inverted 
parts through the machine. At 
the broaching station, a hydraulic 
elevator raises the part _ into 
broaching position with an align- 
ment to 0.0005-inch. Locating pins 
hold the part to +0.001-inch. The 
overhead broaching operation re- 
moves a maximum of 0.025-inch 
of stock in one pass leaving a good 
surface finish. Colonial Broach and 
Machine Co., P. O. Box 37, Harper 
Station, Detroit 13, Mich.—*Circle 
416. 


Specialty Conveyor 


Item 427—Developed to handle 
small parts for a variety of indus- 
tries, conveyor is designated Model 
600-Z. The unit is portable and 
adaptable to any required height or 
length. Riveted sections are bolted 
together making the conveyor ex- 
pansible to 32 ft. from a standard 
12-ft length. It is designed to clear 
any opening, such as floor traps, 
bin doors, small windows, port 
holes, etc. 

The conveyor is available both 
as Model 600-ZA with a self-cleat- 
ed rubberized belt and as Model 
600-ZM with a steel mesh belt. Both 
types combine to permit coinciden- 
tal washing, sifting, screening and 
cleaning of vegetables, foundry 
products, etc. Belt speeds can be 
varied by pulleying; standard speed 
is 135 fpm. American Planter Co., 
Burr Oak, Mich.—*Circle 427. 


*For Inquiry Card, see page 17 
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Double-End Driller 


Item 429—Designed to automati- 
cally end drill armature shafts or 
similar parts, double-end drilling 
machine is an example of small- 
scale automation. A grinding oper- 
ation precedes the drilling opera- 
tion. The grinding operator places 
the ground shafts in the loading 
chute of the double-end driller, 
which then end drills the shafts 
automatically. 


The parts are automatically es- 
caped one at a time into V-blocks, 
where they are clamped after a 
cam locates the part accurately. 
The drill heads are electrically in- 
terlocked and complete the drilling 
cycle, after which the part is au- 
tomatically ejected and a new part 
loaded. The machine has a built-in 
coolant system. Drilling heads and 
the clamping fixture are keyway 
mounted, allowing accurate align- 
ment and easy adjustment. The de- 
sign is readily adaptable to double- 
end chamfering or reaming opera- 
tions for a range of part sizes. Au- 
tomation Development Corp., 135 
Reynolds Rd., Mentor, O.—*Circle 
429. 


Mechanical Drive 


Item 407—Used in an applica- 
tion with transfer conveyors, me- 
chanical drive handles automobile 
engine heads in an automobile en- 
gine manufacturing plant. The in- 
stallation illustrates transfers with 
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two different strokes. The tangent 
line on the right operates on a 34- 
inch stroke, while the tangent line 
on the left operates on a 12-inch 
stroke. Both strokes are synchro- 
nized with each other. The shut- 
tle bar operates on a 15-second 
cycle and is driven by a 144-hp 
standard motor. Faster cycling 
time is available if desired. Ad- 
vantages of the drive include ef- 
ficient operation, low operating 
costs, low maintenance and adapt- 
ability to close tolerance indexing. 
Spurgeon Co., 23501 Hoover Rd., 
Van Dyke, Mich.—*Circle 407. 


Error Printer 


Item 431—Automatic print-out 
accessory is designed for use with 
company’s automatic circuit test- 
ing system. It permits the printer 
fully automatic operation and re- 
duces operator attendance. 

Detecting a fault, the error 
printer waits a predetermined pe- 
riod. It then prints out the socket 
and pin numbers of the faulty cir- 
cuit, and a letter indicating the 
type of fault. The circuit testing 
system is then tripped and ad- 
vanced to the next test automat- 
ically. Lavoie Laboratories Inc., 
Route 4, Morganville, N.J.—*Circle 
431. 


Seam & Spot Welder 


Item 406—Air-operated electric 
resistance press model is a com- 
bination seam and spot welding 
machine. As a seam welder, the 
upper and lower heads are rotat- 
able to either side to permit either 
transversal or longitudinal seam 
welding. The Model PMM.OC-50- 
36 (illustrated) is designed to seam 
and spot weld light gage metals to 
military and aircraft specifications. 

The machine’s pressure system 
is capable of exerting a maximum 
of 120 lb electrode force under air 
line pressure of 80 psi. The pres- 


sure system is designed for ac- 
curate control of the low electrode 
force required, and for rapid fol- 
low-up. The low inertia pressure 
system provides maximum strength 
with minimum friction. The weld- 
ing transformer is designed for 
single-phase, 1-cycle unidirection- 
al operation. It does not saturate 
with this type of operation, within 
the limits of machine capacity. A 
series-parallel tap switch is pro- 
vided to extend the range of heat 
adjustment. The main transformer 
is rated at 50 kva. 


Machine timers include squeeze, 
heat and cool (synchronous), hold 
and off. For spot welding opera- 
tion, a repeat provision is made. 
Phase-shift heat control provides 
continuously adjustable secondary 
current. Sciaky Bros. Inc., 4915 
W. 67th St., Chicago, Ill.—*Circle 
406. 


Variety Packager 


Item 405—Elimination of card- 
board in the wrapping of such 
baked goods as hamburger buns 
and cinnamon and sweet rolls is 
afforded by high speed, variety 


packaging machine. The 47-H 
variety wrapping machine pack- 
ages sliced, clustered buns and 
rolls or loose rolls without card- 
board or any other type of sup- 
port at speeds up to 65 packages 


*For Inquiry Card, see page 17 
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NEW CONTROLLED VENTILATION—pushes air 
through the motor from drive end to commutator 
end, opposite to the ordinary direction. Arma- 
ture cooling is increased ...harmful brush dust cre- 
ated at the commutator is blown out of the motor. 


NEW LEVEL OF RESPONSE—Improved ventilation 
makes up to 55% lower armature inertia possible 
without sacrifice in capacity. Life-Line ‘“‘H’”’ gives 
the fastest accelerations and regulating speed 
changes for more and better production. 
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Westinghouse H4@-Lize /H/ with silicone insulation 


FASTEST RESPONSE OF ANY 
STANDARD INDUSTRIAL MOTOR 


Life-Line® “H” Backs Up Lowest Inertia 
With High Commutating Ability 
for Increased Production 


Highly responsive drives are essential to fast auto- 
matic processing. No other d-c drive provides as fast 
speed changes as the Westinghouse Life-Line ‘‘H’’. 


Efficient controlled ventilation makes possible the 
long, slim design of the Life-Line “‘H”’ armature, 
reducing inertia as much as 55% without sacrificing 
any capacity. 35% increase in commutating ability 
backs up this lowest inertia to produce the fastest 
response available in standard industrial d-c 
motors today. 


In addition, the new Life-Line ‘‘H”’ with silicone 
insulation, offers many dividends in long-term de- 
pendability and minimum maintenance. For all the 
facts about Life-Line ““H” call your Westinghouse 
sales engineer. Or, write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pa. Ask for B-7056. J-21991-C 


you Can BE SURE...1F iTS 


Westinghouse Ww 


NEW HOUSING DESIGN— provides maximum pro- 
tection—eliminates need for splashproof enclo- 
sures in many cases. All access openings are 
sealed with covers . . . single ventilation opening 
in each bracket faces directly down. 
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a minute. The wrapper may also 
be equipped with a labeler, a label 
imprinter and one-shot lubrication. 

Simple changeover is obtained 
by using hand wheels and inter- 
changeable tuckers. Material sav- 
ings can be realized through the 
elimination of trays, U-boards and 
bottom cards. Battle Creek Pack- 
aging Machines Inc., Battle Creek, 
Mich.—*Circle 405. 


Wire Tying Machine 


Item 447—Capable of operating 
at a speed of up to 20 wire ties 
per minute, fully automatic wire 
tying machine affords tensional 
strapping speed and efficiency for 
large and continuous packaging 
volume. The Auto-Wire Strapper 
handles wooden boxes, cartons, 
crates and bales with equal effi- 
ciency, since the wire tie or ties 
can be placed in any desired posi- 
tion around the length or girth of 
the package, reinforcing it against 
damage. 

Taking packages of different 
sizes as they are fed in without 
any adjustment being necessary, 
the machine straps each package 
to a uniform degree of tension au- 
tomatically. Once the tension is 
fixed, it remains constant until re- 
set. The strapper operates with 14, 
15, 16, 17, 18, or 19-gage wire, de- 
pending on type and weight of 
package to be tied. The machines 
are available in two sizes—stand- 
ard ring gear and large ring gear. 
The former takes cartons and 
wooden boxes to a maximum size 
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of 16 inches high by 2234 inches 
wide to 1934 inches high by 15 
inches wide. The minimum size is 
4 inches high by 8 inches wide. 
The large ring gear model will take 
cartons and wooden boxes to a 
maximum size of 20 inches high 
by 26 inches wide to 251% inches 
high by 15 inches wide; minimum 
size is 4 inches high by 8 inches 
wide. General Strapping Corp., 
100 Park Ave., New York 17, N.Y. 
—*Circle 447. 


Tube Inserter 


Item 420—Unit that automat- 
ically cuts off correct lengths of 
plastic tubing and inserts them 
firmly into aerosol valves and flat 
or nasal plugs operates at produc- 
tion line rates up to 140 per min- 
ute. Caps are fed to the tube in- 
sert station from a hopper that is 
equipped to position for proper de- 
livery, reject defects, and count. 
Chase Equipment Corp., 47 E. 19th 
St., New York 3, N. Y.—*Circle 
420. 


Chip Separator 


Item 432—Designed to eliminate 
hand riddling and picking in screw 
machine operations, machine sep- 


arates work and chips. Loss of 
valuable parts is halted, chip quali- 
ty is upgraded, and damage to chip 
balers or presses is prevented. 

To operate the machine, both 
work and chips are placed in the 
vibrating loading pan. They are 
fed over a sloping screen and sub- 
jected to an air blast from below. 
The work drops through the air 
blast and passes out the work dis- 
charge chute located at the side. 
Chips are blown upward as they 


pass over the sloping screen. As 
the air expands and is deflected 
upwards through the screened top 
of the extended hood, the chips 
drop out of the air stream and are 
deposited under the hood. 

The extended hood eliminates air 
blast back pressure and prevents 
the possibility of chips flying out 
of the vibrating loading pan. Ran- 
sohoff Inc., North Fifth St. at Ford 
Blvd., Hamilton, O.—*Circle 432. 


Pallet Unloader 


Item 404—To receive pallet loads 
of cases and automatically unload 
each pallet onto a conveyor line, 
device is called the Alvey De- 
Palletizer. The cases move away 
from the load individually in single 
file, at a rate of 25 to 30 cases 
per minute. 

The incoming conveyor on which 
the loaded pallets are deposited, 
usually by lift truck, may be de- 
signed to specific installation re- 
quirements. In some cases this 
line can be long enough to pro- 
vide loaded pallet storage ahead of 
the depalletizing operation. The 
off-bearing conveyor line can also 
be designed to suit special plant re- 
quirements. Alvey Conveyor Mfg. 
Co., 9301 Olive St., Rd., St. Louis 
24, Mo.—*Circle 404. 


*For Inquiry Card, see page 17 
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AUTOMATICALLY! 


This Robbins “Assemblimatic” feeds, positions, assembles and unloads automatically . . . pro- 


ducing 720 four-piece assemblies every hour! It assembles a needle bearing, washer and seal 
in two sizes of a steering gear end cover. Parts are fed and positioned from indexing maga- 


zines, and completed assemblies are removed and placed on a conveyor . . . all automatically. 


Machine features include: (1) Robbins panel, one-third standard size, with plug-in air- 
craft type relays and controls which prevent assembly unless parts are correctly positioned, 
(2) Index table with both barrel type cam and shot bolt for accuracy and magnetic oper- 
ation of index and dwell, (3) Positive 
dwell time control through synchronous 
timer and electrical interlock at each sta- 
tion, (4) Hardened and ground ways, (5) 

Automatic lubrication, (6) Electrical and 


pneumatic equipment to J.I.C. 


Robbins special assembly machines 
save manpower, speed production and im- 
prove quality, often combine machining 
with assembly for further savings. Auto- 
matic inspection, selection, orientation, 
assembly and in-process gaging assure 
consistent high quality production. Ask us 
for recommendations to help solve your 


automatic assembly or machining problem. 


OMER E. ROBBINS COMPANY 
24806 PLYMOUTH ROAD « DETROIT 39, MICH. 


SPECIAL MACHINES 
<. | . 


New brochure describes and 
illustrates a variety of Robbins 
special assembly machines. 
Write for your copy. 
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Segmented Processing Machine 


Item 434—Hydraulically operat- 
ed, electrically controlled 53-sta- 
tion machine drills, spotfaces, 
chamfers, reams, line reams, taps, 
mills and bores cast iron, sliding 
gear, transmission cases at a net 
production rate of 80 cases per 
hour. 

The machine utilizes part orient- 
ing devices to avoid use of vertical 
machining units. Parts are turned 
90 degrees at Station 13 and tipped 
up 90 degrees at Station 38. Sep- 
arate pushbutton controls and 
panels are provided for each of 
the 13 segments, permitting inde- 
pendent part clamping, machining 


Hydraulic Bar Feed 


Item 456 
stock accurately, even at the high 
spindle speeds of late model single 


Designed to feed 


spindle screw machines, Hydra- 
Lite bar feed is designated Mod- 
el S. A short piston allows feed- 
ing of stock at high spindle speeds 
without stopping the spindle. The 
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and unclamping for setup and re- 
pair operations. To simplify tool 
changes, the spindles are arranged 
for preset cutting tools. 

Hydraulic power for the stand- 
ard way-type machining units on 
the machine is provided by five 
separate hydraulic pump and tank 
units spaced at intervals along the 
segments. A master control panel 
has pushbutton controls and lights 
that indicate the operating condi- 
tion of each segment. A fully au- 
tomatic lubrication system is also 
provided. Snyder Tool and Engi- 
neering Co., 3400 E. Lafayette, De- 
troit 7, Mich.—*Circle 434. 


unit has no feed finers to gall or 
mar stock. Positive feed-out in- 
sures control of lengths within a 
few thousandths of an inch. The 
Swing Stop accessory controls the 
length of piece part as accurately 
as a turret stop. 


The bar feed requires a second 
operation clutch to assure trouble 
free operation. A_ signal light 
warns the operator when the ma- 
chine is running out of stock. The 
feed is available in capacities 
from 3/32 to 134 inches in three 
different size units. Boyar-Schultz 
Corp., 2124 Walnut St., Chicago 
12, Ill.—*Circle 456. 


Rotary Bonding 


Item 446—Line of automatic 
multistation rotary cycle bonding 
machines with positive control of 
all primary bonding factors is 
available in a capacity range from 
single and multistation stationary 
types up to 40-station rotary types 
for permanently bonding liners to 
either internal or external surfaces. 
Applications include the bonding of 
automatic transmission parts and 
brake band linings, or aircraft or 
automotive components where two 
elements must be _ permanently 
joined together. 


The machines offer complete con- 
trol of all variables of any bonding 
method within the range and ca- 
pacity of the unit’s instrumenta- 
tion, for pressure regulation, time 
and temperature. Instrumentation 
and fixturing available are flexible 
to any degree of absolute control 
required. Production flexibility is 
provided through independently 
operated banks of stations. A 
single-station model produces ten 
parts an hour; a 40-station model, 
about 400. 

Models are available with fine 
instrument control whereby con- 
stant regulated voltage is applied 
and differential heaters are used 
to pick up heat losses caused by 
heat absorption of the part. The 
controls maintain a narrow range 
of variation in the heat band. 
Light indicators for high-low tem- 
perature, working range, out-of- 
range heat drift, and a tempera- 
ture lockout provision are option- 
al. Electrical operation is from a 


*For Inquiry Card, see page 17 
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Progress Report: 


SCHRADER AIR PRODUCTS PERFORM 
TOMATICALLY 


JOBS IN SEQUENCE-AU 


e Don’t send a boy 
to do a man’s job 


When you say that, smile, if you're 
talking about air. Air can do more than 
a man’s job. It can perform complicat- 
ed, time-consuming operations faster, 
more accurately, and much more eco- 
nomically than any man. 

There was a time when air power 
was used for nothing but simple one- 
shot actions, but those days are far 
behind. Now, automation has brought 
air so far beyond the “bellows-in-the- 
forge” age that the contrast is startling. 

Manufacturers who think of Schrader 
Air Products only for the so-called 
timple-minded jobs are missing out on 
one of the true revolutions of our 
times. Their competition is using air 
systems, on the other hand, to make 
precision operations to close toler- 
ances, for operations in sequence, and 
you can’t blame them if they’re a little 
smug about the amazing effectiveness, 
economy, and safety they’ve developed. 


FOR EXAMPLE: 


@ This job was 
driving sane men off 
their rockers 


Until recently, the toughest job at a 
New Haven plating company was dip- 
ping baskets of plated parts in three 
successive baths. The triple bath se- 
quence was not just monotonous — it 
was slow, expensive, in a corrosive at- 
mosphere, and calculated to frazzle the 
tempers of workers. Then the opera- 
tion was automated with Schrader Air 
Products. The dip hoppers now oper- 


e division of SCOVILLE 


QUALITY AIR CONTROL PRODUCTS 
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(Advertisement) 


Schematic shows how a Schrader air system operates for plated part dippers, short- 
ening the cycle, and releasing operators for more useful jobs. 


ate as if by magic—in solitary splendor. 
Completion of one sequence automati- 
cally starts another. 

The schematic on this page is elo- 
quent. Combinations of Schrader cyl- 
inders, pilot valves, two way valves, 
and flow control valves have been engi- 
neered into a true automated sequence 
system. Once again, open-minded engi- 
neers discovered the best way—air 
had definite advantages. 


@ What you don’t 
know can hurt you 


Most engineers already know that 
Schrader Air Products are available 
NOW, that the products are designed 
to be fitted together as simply as an 
Erector set, and that the hundreds of 
different parts available offer capabili- 
ties that are virtually limitless. Advan- 
tages? Well, here they are again: 
Exceptional economy is basic. Safety 
margins can be widened by the use of 
special control techniques. Simplicity 
of air systems allows fingertip-push- 
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button-tiptoe operations that are 
fatigueless. Production is speeded up. 


e Take a good look 
at yourself 


Better yet, let us look you over. 
Schrader engineers will be happy to 
assist you in planning for the most effi- 
cient use of air in your plant. And 
they'll be glad to recommend products 
which most readily suit given applica- 
tions .. . even packaged control sets 
that are so perfected that most press 
hazards are eliminated. Both hands 
must be used at once and can’t get into 
mischief. Any machine using mechani- 
cal clutch, shears, brakes and friction 
clutches can use special controls. You 
may be very surprised at how pain- 
lessly Schrader can turn your idea into 
fact. Information is available by writ- 
ing directly to us ... and our distribu- 
tors are conveniently located for fast 
delivery. Address A. Schrader’s Son, 
Division of Scovill Mfg. Co., Inc., 472 
Vanderbilt Avenue, Brooklyn 38, N. Y. 





440v source to a standard bus bar 
mounted at the top of each machine 
and through trolleys to one of sev- 
eral control panels. Automatic 
lubrication is provided with all 
models in the line. Modern Indus- 
trial Engineering Co., 14230 Bir- 
wood Ave., Detroit 38, Mich.— 
*Circle 446. 


Conveyor Supports 


Item 411—Designed to simplify 
and reduce the cost of installing 
overhead cable conveyors, stand- 
ardized floor - mounted supports 
make possible a package cable con- 
veyor system. The supports elimi- 
nate the problems involved in in- 
stalling cable conveyors when roofs 
are weak, too high, or cluttered 
with supports for other equipment 
and utilities. The supports may be 
lag bolted to the floor or may be 
simply placed on the floor and then 
braced to plant walls. 

Hollow pipe stanchions are used 
with the standard brackets and 
adapters to make up the supports; 
all the parts are completely inter- 
changeable. Tipp Mfg. Co., Tipp 
City, O.—*Circle 411. 


300-Ton Press 


Item 444 — Two-point, straight 
side press for automatic progres- 
sive production is a single-geared 
center drive model capable of op- 
erating in the speed range of 75 
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to 150 strokes per minute with a 
standard 3-inch stroke. The 300- 
ton Piece-Maker P-2-300 unit is 
available with bed widths of 66, 72 
or 84 inches, right to left, and 48 
inches front to back. 


Design features of the press in- 
clude the mounting of steel her- 
ringbone main drive gear in the 
center of the two-point full eccen- 
tric crankshaft. The gear is coun- 
terbalanced to equalize the weight 
of the crank eccentrics. The cen- 
ter drive construction reduces tor- 
sion and equalizes power trans- 
mitted to the slide connections. 
Standard single or double roll 
feeds are available to feed from 
either direction or front to back. 
Illustrated press has a single roll 
front to back feed driven from the 
crankshaft through spiral meter 
gears. The press provides maxi- 
mum stability for continuous heavy 
blanking operations on materials 
such as high carbon steel. Minster 
Machine Co., Minster, O.—*Circle 
444. 


Gear Hobber 


Item 438—A new concept which 
is adaptable to any degree of au- 
tomation, Model 1433 gear hobber 
can be set up in tandem or unlim- 
ited series with automatic through- 
feeding and removal of parts. Gear 
washers and classifiers can be in- 
tegrated into the machine units. 
Automatic size control is provided. 

All machine services are self- 
contained in the sub-base, includ- 
ing air or hydraulic pressure lines 
for operations of feeds, self-con- 
tained coolant system, conveyor for 
removing chips, used-coolant re- 


turn lines, conveyor lines to re- 
move finished parts, and central 
system lubrication lines. Fea- 
tures include a plunge cutter feed 
and an automatic expansion arbor 
for workholding. Michigan Tool 
Co., 7171 E. McNichols Rd., De- 
troit 12, Mich.—*Circle 438. 


Molding Press 


Item 409—Featuring fast press 
eycles, high output per cavity, easy 
setup, and mold protection, Model 
741 fully automatic compression 
molding press is used for elec- 
tronic components, appliance parts, 
electrical components, automotive 
parts and sporting goods items. 
The press is available in capacities 
of 50, 75, 125 and 200 tons. Fast 
closing time (2.9 seconds from feed 
to die contact) plus fast pressing 
speeds (adjustable up to 27 inches 
per minute) permit the mold to be 
run hotter, shorten curing time, 
and thus allow maximum utiliza- 
tion of the fast-curing resins. 

Preset feed boards need only a 
simple volume adjustment by the 
setup man the first time they are 
used, and then require no further 
adjustments. The presses are 
equipped to give the user a choice 
of either bottom ejection with top 
hold-down, or top ejection. Both 
knockout systems are fully posi- 
tive. All press movements are au- 
tomatically controlled by interlocks 
so that they occur in correct se- 
quence. Each press motion de- 
pends upon the proper completion 
of the preceding motion, and any 
interruption to the cycle causes 
the press to stop until the condi- 
tion is cleared and the operation 
restarted manually. Automatic 


*For Inquiry Card, see page 17 
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Mahon FIRE-JET Heating Units on the 

tanks of Mahon Five-Stoge 
Metal Cleaning and Rust Proofing 
Machine—part of the Complete 
Mahon Finishing System at MULT-A- 
FRAME Division of Ainsworth Manu- 
facturing Corporation, Detroit, Mich. 


Exit end of Mahon combined Dry-Off and Finish Boking Oven 
showing Automatic Unloading Conveyor Ramp and Belt Type 
Hendling Conveyors on the first floor at the Ainsworth Plant. 
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SYSTEMS 


--.-forENAMELS + LACQUER + PAINT = VARNISH 


Ainsworth MULT-A-FRAME Channels 
are Painted in MAHON EQUIPMENT! 


When the MULT-A-FRAME Division of Ainsworth Manufacturing Corporation was 
confronted with a finishing problem, they turned to Mahon for the solution. The prod- 
uct is a box channel 20 ft. long with only a 2” slot in one side—these are cleaned, 
rust proofed and painted outside and inside. Two hundred channels are finished per 
hour. Thousands of Fittings, Concrete Inserts and other MULT-A-FRAME parts and 
accessories are also finished on the same line. The finishing equipment extends from a 
pit in the first floor to the second floor ceiling. Oven Heating Units, Recirculating Fans 
and Exhaust Fans are located on the third floor. Automatic loaders and unloaders, 
with ramp conveyors from the first floor, load and unload the main conveyor which is 
located 27’-5” above the first floor. This is another Complete Mahon Finishing 
System designed and built by Mahon to do a specific job efficiently and economi- 
cally. If you have a finishing problem, or are contemplating new finishing equipment, 
you will find that Mahon engineers are better qualified to advise you on both 
methods and equipment requirements .. . better qualified to do the all-important 
planning and engineering of equipment—which is the key to fine finishes at minimum 
cost. You will also find that Mahon equipment is built better for more economical 
operation over a longer period of time. Mahon's background history in this highly 
specialized field covers thousands of Complete Finishing Systems including Dip, Flow 
Coating and Spray Equipment for every conceivable product painted on a pro- 
duction basis. See Sweet's Plant Engineering File, or write for Catalog A-657. 


THE R. C. MAHON COMPANY «© Detroit 34, Michigan 
SALES-ENGINEERING OFFICES in DETROIT, NEW YORK ond CHICAGO 


Engineers and Manufacturers of Complete Finishing Systems—including Metal Cleaning, Pickling and Rust 
Proofing Equipment, Hydro-Filter Spray Booths, Dip and Flow Coaters, Filtered Air Supply Systems, 
Drying and Baking Ovens, Cooling Tunnels, Heat Treating and Quenching Equipment for 
Aluminum and Magnesium, and other Units of Special Production Equipment. 
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breathe is provided. Direct feed- 
ing of the loading board from the 
hopper, with no restrictions from 
measuring’ devices or long feed 
tubes, and controlled vibration per- 
mit the use of a wide range of 
molding materials. Designed for 
preheating, the unit can be con- 
verted in the field for direct feed 
from the preheating unit. F. J. 
Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa.—*Circle 409. 





Small Drill Press 


Item 414—Gearless drill head 
has been applied to a line of small 
drill presses which can be equipped 
with small diameter, medium duty 
drill heads. The table, which holds 
the part to be drilled, moves up- 
ward onto the rotating drills, be- 
ing fed at a recommended rate to 
drill the holes. Travel of the 
table, feed into drills, and return 
travel downward of the table are 
automatic. The table carries an 
index fixture so that 25 spindles 
drill a total of 50 holes, 25 holes 
simultaneously in two passes. The 
table is actuated by hydraulic con- 
trol, with a cylinder in the base. 
Zagar Inc., 24000 Lakeland Blvd., 
Cleveland 23, O.—*Circle 414. 


Pallet Loader-Unloader 


Item 443—-Available for stacking 
or unloading cartons, bottles and 
barrels, pallet loader - unloader 
which is designated Model 408000, 
consists of a case unstacker and a 
case stacker which have been in- 
tegrated with the proper control 
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mechanisms into a completely au- 


tomatic unit. In operation, a full 
pallet load of empty cases is de- 
posited in the correct position by 
a fork truck. The rest of the un- 
loading-loading operation is com- 
pletely automatic. 

The cases of empty bottles are 
unstacked and sent individually to 
the washer and filler lines. As the 
full cases are individually received 
from the filling machine, the load- 
er-unloader builds stacks of cases, 
and palletizes them in noninter- 
locking patterns onto the same pal- 
let which has been unloaded. The 
complete pallet load of filled bottles 
then moves into position for pick- 
up by fork truck. The illustrated 
unit is capable of depalletizing 
1200 cases of empty bottles per 
hour while simultaneously loading 
up to 1200 full cases per hour. 
Packing Equipment Div., Food Ma- 
chinery & Chemical Corp., River- 
side, Calif.—*Circle 443. 





Sawmill Carriage 


Item 424 — Lightweight, alumi- 
num sawmill carriage is complete- 
ly air-operated and has 110v elec- 
tric control. The remote controlled 
carriage, weighing less than one- 
half as much as a wood-steel mod- 
el, is constructed of fabricated 
aluminum channels welded in tubu- 
lar sections and aluminum cast- 
ings. Steel wear plates and fend- 


ers are used at all points of wear 


and abrasion. The carriage wheels 
are cast aluminum with replace- 
able steel tires. 


The carriage is 20 ft long with 
a 40-inch log opening. It carries 
a 10-inch by 18-ft aluminum air 
receiver tank. The carriage is 
driven by a Westinghouse log-car- 
riage drive, rated 35 hp continu- 
ous with 70 hp peak. Speeds are 
arranged for normal sawing at 
300 fpm, with a ceiling speed of 
718 fpm for return. This arrange- 
ment provides a maximum of 12 
round trips per minute. The drive 


consists of a low inertia de motor 
operating on adjustable voltage 
from a magnetic amplifier regula- 
tor. It is capable of 20 round trips 
per minute for short lengths. En- 
Columbiana, O.- 


terprise Co., 
*Circle 424. 





Clip Feeder 


Item 441—Developed for feeding 
and staking clips to automobile 
body moldings, automatic machine 
affords increased production and 
operator safety. The complete unit 
consists of a vibratory part feeder 
in which clips are oriented and fed 
to the staking device. The electro 
punch unit includes a device for 
depositing the clip and staking it 
to the automobile window trim. 
Automatic Methods Inc., 875 W. 
Grand St., Elizabeth, N. J.—*Circle 
441. 
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Elevating Conveyor 


Item 451—-Short-length parts are 
elevated and fed automatically at 
any desired speed by Model 4500 
elevating transfer conveyor. The 
machine accepts parts in a rolling 
position at a minimum height of 20 
inches, elevates them to a maxi- 
mum of 130 inches and feeds them 
into a production machine, as- 
sembly line or packing unit. Range 
of work includes elevating transfer 
of piston pins, tappet bodies and 
similar parts. 

The conveyor is equipped with a 
variable speed drive and has a tim- 
ing take-off from the cam mounted 
on the lower shaft. Power is fur- 
nished by a 1,-hp 220/440 v mo- 
tor. Feedall Inc., Willoughby, O. 
—*Circle 451. 


Projection Welder 


Item 425—Developed to improve 
the efficiency and reduce the costs 
of manufacturing automatic trans- 
mission components, automatic 
machine projection welds four 
studs to a cover rather than by 
mechanically locking them. A fea- 
ture of the welder’s performance 
is its ability to hold close toler- 
ances. The location of the four 
studs is held to +0.012-inch be- 
tween centers. 

The welder has an automatic 
unloading and part turnover de- 
vice which feeds the complete 
welded part to the inspection sta- 
tion, prior to machining. Opera- 
tion of the machine is automatic 
following manual loading of four 
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Specify NUMATICS VALVES 


... there are no “equivalents” 


SAFETY... 


mm) 
a 


surpassing 

any other 
air valve on 
the market 


In a momentary contact valve application, safety . . . for operator and 
machine alike ... depends on a valve that will not shift when de-energized. 
Numatics DSA4 valves can't shift. Numatics exclusive detent does the trick 
... it safely, positively locks the valve spool in position the split second the 
valve is de-energized. What's more, this locking action is independent 
of air pressure, friction or packing drag. Numatics momentary contact air 
valves are, in fact, safer, more dependable than any other valves 
currently on the market. Write for complete information today. 


4-WAY 
HAND 
VALVES 


NUMATICS MANIFOLDS For the utmost reliability and versa- 
Numatics individual exhaust and conduit tility, look first to Numatics 4-way hand 
manifolds provide perfect “running mates” for valves. 136 models in 4 pipe sizes, a 


Numatics solenoid actuated valves. valve for every application. 
| 


{ 
MILFORD, MICHIGAN 
NUMATICS, Int. Dept. A 
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studs in the lower electrode and 
placing the stamping in the hold- 
ing fixture. Rated output is 180 
welded parts per hour at 80 per 
cent efficiency. The welder is 
rated at 260 kva, employing four 
64 kva resistance welding trans- 
formers at 440 primary input volt- 
age. Dix Engineering Co. Inc., 
1415 Dix Rd., Lincoln Park 25, 
Mich.—*Circle 425. 


Metal Trough Conveyor 


Item 453—Used for conveying 
liquids, chips, scrap, stampings, hot 
and cold forgings, castings, sand, 
grain, chemicals, powder, etc., met- 


al troughing conveyor features 
hingeless construction. Food and 
corrosive materials can also be 
conveyed by using stainless steel 
troughing buckets. 

Length, width and shape of the 
conveyor can be adapted to suit in- 
dividual applications. The unit is 
available in portable and station- 
ary models, with load rolling on 
rolls. Minimum height from the 
floor is 14 inches. R. T. Sheehan 
Co., P.O. Box 345, Plymouth, Mich. 
—*Circle 453. 
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Internal Grinder 


Item 422—Designed for small to 
medium work requiring precision 
internal size and finish, such as 
antifriction bearings, retainer rings, 
gear blanks, refrigerator compres- 
sor rolls and bushings, “Rite- 
Angle” automatic grinder is avail- 
able in two models. Model 190A is 
used for straight and taper bor- 
ing; ball track grinding is _per- 
formed by model 1901A. 

Designed with the wheelhead ta- 
ble inclined at an angle of 30 de- 
grees to the work, the internal 
grinder features solid wheel back- 
up to take heavy wheel pressure, 
true table tracking, good swarf and 
coolant drainage. 


In operation, work is located and 
rotated on its own _ periphery 
against hard shoes and clamped 
against a rotating backing plate. 
Thrust forces against the wheel- 
head and table in heavy grinding 
are against the lower side of the 
gib or into a horizontal V-way. 
The lower way is a flat guide to 
keep the table straight. The in- 
clined table construction allows 
clearance for various diamond 
dressing units and a simple adjust- 
ment for wheelhead height. Heald 
Machine Co., Dept. 190, Worcester 
6, Mass.—*Circle 422. 


Cable Conveyor Drive 


Item 437—Developed to increase 
the application of overhead cable 
trolley conveyors, caterpillar drive 
is used with Bush-Lock cable con- 
veyors. Applied on the straight 
run of conveyors, the drive allows 


large-radius traction wheel turns 
to be used. As a result, sizable 
loads can be handled on close hook 
centers. 


The caterpillar drive has two 
strands of precision chain with spe- 
cial dogs that engage the cable 
and trolley with equal pressure 
from both sides. Side thrust is 
carried by both chains, so that 
cable movement is_ transmitted 
smoothly during engagement. There 
is no tendency for the trolley to 
cling to drive dogs on disengage- 
ment when using the double cater- 
pillar feature. Drive sheaves are 
timed with bevel gears. Traction 
wheels of large radii guide the 
cable around idler corners and per- 
mit clearance of large packages. 
E. W. Buschman Co., Clifton & 
Spring Grove Aves., Cincinnati 32, 
O.—*Circle 437. 


fa 


Magnetic Tape Systems 


Item 442—Designed to meet the 
requirements of analog data re- 
cording needs, magnetic tape data 
recording system has a maximum 
of 15 tracks. Individual data re- 
cording requirements are met by 
selecting from standard transports, 
heads, and_ recording/playback 
electronics and combining these 
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components in standard racks. Any 
of the tracks provided may carry 
data recorded by direct recording, 
FM recording and PWM recording 
techniques. 


The standard transport offers six 
tape speeds. The transport is avail- 
able for 1 or 11-inch tape, on 10% 
or 14-inch reels. In-line multi- 
track heads permit up to 15 tracks 
on 1'%-inch tape and assure pre- 
cise phase coincidence across the 
tracks. Interleaved head stacks 
permitting up to 30 tracks on 1'- 
inch tape are optional for teleme- 
tering and other applications not 
requiring data coincidence. 

Standard direct recording elec- 
tronics permit recording and play- 
back of data from 100 to 100,000 
eps. Accessories available for use 
with the tape system include servo- 
speed control, voice recording and 
playback equipment, footage coun- 
ters, tape loop idler assemblies, au- 
tomatic rewind, restart equipment 
and remote control facilities. 
Davies Laboratories Div., Minne- 
apolis-Honeywell Regulator Co., 
10721 Hanna St., Beltsville, Md. 
*Circle 442. 


Assembly Machine 


Item 433—Designed to automati- 
cally perform multiple operations 
including press-fit inspection on au- 
tomatic transmission gear carrier 
assemblies, eight-station machine 
handles 720 assemblies per hour. 
Four pinions with needle bearings 
and spacers for each are assem- 
bled into the gear carrier and held 
in place with dummy pins. Per- 
manent pins are fed from two vi- 
bratory hoppers, shuttled into posi- 
tion, and pressed into the assem- 
bly, forcing out dummy pins. A 


*For Inquiry Card, see page 17 


AUTOMATION—July 1957 


if it's hard to hold... 


call Garrison 


We designed and built the world’s first automated gear chucks. 
These were successful immediately. Repeat orders, and production 
records covering millions of gears in high-production and contract 
gear plants alike, firmly established our reputation as the firm to 
see first on all jobs. This experience can be yours without cost or 
obligation. So—the moment the matter of automation arises—call on 
us. Let us engineer and build the quick-acting, trouble-free, accurate 
workholding fixtures which determine to some considerable extent 
the output and quality of parts that will be produced on your pro- 
posed automated machines. 


If you are not ready for the plunge into auto- 
mation . . . we can furnish special holding fix- 


ARRISON MACHINE WORKS, INC. 
DAYTON 4, OHIO, U.S.A. 
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predetermined pressure is applied 
to check the press fit of each pin. 
A memory circuit in the electrical 
system causes defective assemblies 
to be ejected. 


The control panel has automatic 
Start and Stop buttons and buttons 
which control individual machine 
movements, also offering forward 
and backward inching control of 
the table. All stations are hy- 
draulically operated and have com- 
plete electrical interlock. Omer E. 
Robbins Co., 24800 Plymouth Rd., 
Detroit 39, Mich.—*Circle 433. 


Coil Feeder 


Item 408—Redesigned R series 
straightening and feeding ma- 
chines allow for increased width ca- 
pacity. Capacities of 10, 15, 20 and 
24 inches are available, with thick- 
ness capacity in mild steel ratings 
ranging from 0.125 at 10-inch 
width to 0.045 at 24-inch width. 
The feed rate is variable from 18 to 
95 fpm. 

Feeding into a positive stop in 
the die produces identical parts 
and prevents the possibility of 
short feeds. The preselected feed 
length method is well suited for 
single-station dies on jobs which 
have a scrap skeleton between each 
part, or in cut-off operations where 
a slight length variation is per- 
missible. The feed length selector 
is equipped with an indicating de- 
vice which is instantly adjustable 
to change lengths from %-inch to 
5 ft on standard machines. Longer 
feeds are available. 

On jobs requiring very long 
feeds, a stop limit switch may be 
mounted beyond the cut-off to be 
tripped by the end of the stock 
when the desired length has been 
fed. A fourth method, using a 
loop control arm for feeding into 
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a slack loop on operations having 
an automatic feed on the press, is 
also available. Rowe Machinery 
& Mfg. Co., 1506 N. Industrial 
Blvd., Dallas, Tex.—*Circle 408. 
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Magnetic Tape Truck 


Item 435—Triple-duty magnetic 
tape truck protects, houses, and 
transports. The magnetic tape 
truck features mobility and prac- 
ticability. A recessed accessory 
tray with two compartments is at 
one end; a handle and label holder 
for proper identification on the 
other. Each bin has its individual 
label holder. Extra housing is pro- 
vided at the bottom. 

Two basic truck units are avail- 
able. One is designed with either 
two or four reel sections of 25 bins 
each, accommodating a total of 
either 50 or 100 eight-inch diam- 
eter reels. The other is designed 
to accommodate the same number 
of i1l-inch diameter reels. All 
trucks are equipped with a lock- 
ing device, one lock controlling one 
reel section of 25 bins. Reming- 
ton Rand Div., Sperry Rand Corp., 
315 Fourth Ave., New York 10, 
N.Y.—*Circle 435. 


Automatic Loader 


Item 412—Making use of the 
blow-loading principle of opera- 
tion, Freeloader device makes pos- 
sible completely automatic loading 
of a wide variety of parts. The 
machine can handle screw machine 
or stamped parts as well as parts 
fabricated by other methods. The 
device can handle almost any num- 
ber of parts. 

In operation, air pressure intro- 
duced into an oscillating loading 


drum forms a vortex at each ori- 
fice of the collecting pattern. As 
the drum oscillates, the parts pass 
back and forth through the vor- 
tices until they are drawn into 
place. When a part enters, it seals 
the orifice and remains in place 
until the air pressure is released. 
Loading is usually accomplished in 
30 seconds to 3 minutes. 

Three models are _ available: 
Model A-3, double drum, individual 
drives; Model A-2, double drum, 
single drive; and Model A-1, single 
drum, single drive. Blow-Loading 
Div., Whitso Inc., Dept. ANC, 9330 
Byron St., Schiller Park, IIl. 
*Circle 412. 


Wheel Rim Forming 


Item 436 — Self-contained unit 
developed for automation in a 
wheel rim forming line is a series 
of three forming machines, with 
automatic load and unload mech- 
anisms, electrically interlocked to 
form a continuous line. 

In each machine of the unit, the 
wheel rim is guided through a 
gravity chute, and checked for 
proper position. When it reaches 
the load station, a signal energizes 
the Feed Forming Machine mech- 
anism, and the wheel rim is in- 
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dexed to a position in front of the 
form roll. The lower form roll, 
over which the wheel rim has been 
loaded, raises to the upper roll and 
performs the forming operation. A 
guide mechanism maintains wheel 
alignment during the operation. 
The rim is lowered to the fixture 
and moved out to the index posi- 
tion. The formed wheel rim is 
ejected into a chute, while the next 
wheel rim is formed in the ma- 
chine. LaSalle Tool Inc., 3840 E. 
Outer Dr., Detroit 34, Mich. 
*Circle 436. 


Lifter-Dumper 


Item 445—Designed to lift, up- 
end and dump loads up to 400 Ib, 
mechanical lifter-dumper handles 
75 loads per hour. It can be 
equipped as a multipurpose ma- 
chine with changeable skips for 
handling drums, barrels, boxes and 
bags. It is also available with one 
skip for a single-purpose opera- 
tion. 

The Cesco Jr. dumper models 
are made in sizes to dump at any 
height ranging from 2 to 8 ft. 
Special stationary models are built 
for dumping at any height re- 
quired. Extreme heights are lim- 
ited only by the distance to an 
overhead anchor. The dumper fea- 
tures standard pushbutton con- 
trols and a 144-hp motor, three or 
single-phase. Essex Conveyors 
Inc., 165 Franklin Ave., Nutley 10, 
N. J.—*Circle 445. 
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NEVER A 
DOUBT WHEN 
THE PILOT 


LIGHT’S OUT! 


Don’t guess next time your control 
line pilot light goes out. Make sure 
you’re using Westinghouse Push-to- 
Test* indicating lights. 

A gentle touch tests the light in- 
stantly because an auxiliary set of 
contacts energizes the bulb. When the 
light flashes on, you know there is 


trouble somewhere else in the circuit. 
Shock-resistant, U. S. Navy-type 
lenses with wide-angle visibility 
assure the best performance. They 
are available in crystal, red, blue, 
amber, green and opalescent—frosted 
to eliminate false indications. 
Push-to-Test lights are only one 
of many outstanding units in the 
Westinghouse Oil-Tite* pushbutton 
line. For further information, ask for 
the new booklet (B-7022) or the 
Pushbutton Guide (B-6749), a 72- 
page catalog illustrating the complete 
line. Write to Westinghouse, Box 868, 
Pittsburgh 30, Pa., or call your local 


Westinghouse distributor. *Trademark 
J-30255 


you CAN BE SURE...1F iTS 


Westinghouse 
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FAIRBANKS-MorsE 


SBLECTRONIC ANO LEVETRONIC 
RAILROAD TRACK SCALES 


ANEW CONCcErT THe CONTRO. 


\id4 
M/ 7] 


x 


The story of Fairbanks-Morse Electronic Scales 
in seven volumes 


Just off the press—seven new bulletins about Fairbanks-Morse electronic 
weighing and batching machinery. The covers pretty well identify them- 
selves as illustrated above, except that you might not know that EPC is a 
completely automatic batching system that operates from punch cards... 
or that Batchetron is a slightly less automatic batcher with quick provision 
for manual preset of the cycle ... or that CDO is a “read-out” instrument 
that will translate the weight message of any of the other six into the lan- 
guage “‘spoken’”’ by automatic typewriters and automatic adding machines 
and automatic tape punches. 

Write today for one or more of the new bulletins on Fairbanks-Morse 
electronic weighing and batching. Fairbanks, Morse & Co., Scale Division, 
Dept. A-7, 600 South Michigan Avenue, Chicago 5, Illinois. 


@) FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


SCALES © PUMPS © DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY @ RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 
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Parts, elements and devices designed for creating more automatic systems 


Automated Grinder Chuck 


Item 499—Used on completely 
automated cylindrical grinding ma- 
chine, bevel gear chuck is designed 
for an automobile differential side 
gear. The chuck locates the gear 
by minor diameter of internal 
splines and bevel teeth, insuring 
concentricity and uniform height 
of back face. 

Chuck receives gear from the 
loading device, locates it accurate- 
ly from splines and teeth for con- 
centricity and proper backlash, 
and clamps the gear securely while 
the work spindle rotates. When 
grinding is completed, the chuck 
ejects the finished gear, picks up 
a new part and repeats the cycle. 
Garrison Machine Works Inc., Day- 
ton 4, O.—*Circle 499. 


Control Valve 


Item 516—Suitable for any ap- 
plication requiring a time delay be- 
tween the release of the electrical 
impulse on the solenoid of the air 
valve and the return of the cyl- 
inder to its original position, sole- 
noid-operated time delay air valve 
is an addition to the Hi-Cyclic line. 
The delay time is adjustable be- 
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For detailed information and literature, use card page 17 


tween 0 and 30 seconds, with a 
repetition accuracy of +10 per 
cent. The time delay is built into 
the valve so that it requires no 
special switching to accomplish the 
time lag. Known as Model BVP- 
ATD, the valve is available in 4 
through 1-inch ports. Beckett- 
Harcum Co., 1087 Wayne Rd., Wil- 
mington, O.—*Circle 516. 


Monitoring Unit 


Item 514—Developed for the pro- 
tection of automatic machinery 
against damage arising from load 
changes, electronic device is called 
the Monitron. The unit continuous- 
ly monitors power drawn by any 
electrically driven machine. By 
sensing minute changes in operat- 
ing loads and functioning within 
milliseconds, the Monitron stops a 
motor, releases a clutch or applies 
a brake very quickly, simultaneous- 
ly signaling a warning. 

The device senses load increases 
and decreases. Since the power 
drawn by a machine is proportional 
to the mechanical load, power 
changes beyond predetermined lim- 
its cause the Monitron to trip. At 
this time a warning light is illumi- 
nated and a relay energized to start 
any desired control function in aux- 
iliary equipment. Sperry Products 
Inc., Shelter Rock Rd., Danbury, 
Conn.—*Circle 514. 


Photocontact Relay 


Item 535—Developed for experi- 
mental, research, production con- 
trol or safety applications, photo- 
contact relay is designated Model 
330. The unit is a double-pole, 
double-throw relay which will open 
or close any desired external cir- 
cuit. It may be made to operate 
either by the interruption of a 
light beam directed at a photoelec- 
tric cell, or by the closing of a pair 
of contacts which may have re- 
sistance as high as 1 megohm, 
making it a dual-control unit. 
Hunter Mfg. Co., 108 S. Linn St., 
Iowa City, Iowa.—*Circle 535. 


Dial Timer 


Item 544—Used for industrial 
processes, laboratory and machine 
automation, Atcotrol miniaturized 
dial type reset timer is a synchro- 
nous motor driven unit for con- 
trol of ac or de loads within vari- 
able timed intervals or sequences. 
Applications of the timer include 
vacuum metalizing, bonderizing, 
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grinding, die casting, 
molding, automatic lubrication, 
conveyor systems, automatic 
batching, and packaging machin- 
ery. The timer controls up to six 
individual load circuits. 

The de model differs from the 
ac unit only in the clutch relay 
and the motor which are wound to 
accommodate the voltage of the 
particular application — operating 
voltages ranging from 6v dc to 
250v de in the former unit. Auto- 
matic Temperature Control Co. 
Inc., 5200 Pulaski Ave., Philadel- 
phia 44, Pa.—*Circle 544. 


injection 


Die Lubricator 


Item 500 — Electrically con- 
trolled, air-operated machine is de- 
signed to apply sprayable lubri- 
cants to dies. Lubricator is effec- 
tive for presses, upsetters, die cast- 
ing and glass molds. 

In operation, the machine gets 
its signal from the press. The 
nozzle advances, sprays continu- 
ously over the face of the die, re- 
verses still spraying, and returns. 
Lubricator features adjustable 
spray cycle and more than 5000- 
cycle per hour operation. Colum- 
bus Automatic Lubrication Co., 
P. O. Box 1145, Columbus, O.- 
*Circle 500. 


Position Sensor 


Item 501—Designed to detect 
the correct position or size of me- 
tallic objects without contacting 
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them, SCI 400 electronic sensing 
control can be used to check prop- 
er positioning, check proper size 
and shape, detect moisture change, 
detect ionization change in liquids, 
etc. The control is set up to any 
given constant, at a given time 
interval, and then recognizes de- 
viations from the constant. It 
also indicates how the sensed ob- 
ject is wrong. The control then 
either stops the machine, rejects 
the object, or actuates correcting 
mechanisms. It senses either fer- 
rous or non-ferrous objects. 
Sensing element is surrounded 
by protective insulator material, 
and is unaffected by vibration, dirt 
and abuse. Security Controls Inc., 
257 Franklin St., Buffalo 2, N. Y. 
*Circle 501. 


Pressure Cell 


Item 517—Applicable in indus- 
trial measurement, and particular- 
ly suited for wind tunnel work in 
which it replaces banks of manom- 
eters which require tedious photo- 
graphs and manual data reduction, 
differential pressure cell for meas- 
uring fluid pressure is designated 
as the FMM model. The unit is 
one of a series of SR-4 strain gage 
pressure cells which measure pres- 
sures of fluids ranging from hu- 
man blood to gases in rocket 
chambers. 

Features of the unit include 
three capacities of differential 
pressure: +15, 30 and 60 psi; 
line pressure to 90 psi; increased 
output to 3 mv/v; linearity and 
calibration accuracy up to 0.1 per 
cent full scale; and a 240-ohm 
bridge, permitting higher input. 
The analog signal of the cell is 
used in any type of indicating, re- 
cording or controlling instruments 
and is convertible for analog-to- 
digital computation. Dept. HN 18, 
Electronics & Instrumentation 
Div., Baldwin - Lima - Hamilton 
Corp., Waltham, Mass.—*Circle 
517. 


Magnetic Clutch 


Item 497—-Complete torque con- 
trol under all rated conditions 
through pushbuttons, relays or 
limit switches is provided by mag- 
netic clutch. Unit is easily adapt- 
ed to modern machine tools with 
a wide range of bore sizes. Fast 
operating speed in both engage- 
ment and disengagement, reduced 
decay time and residual drag by 
effective isolation of the magnetic 
assembly from the clutch friction 
components, are features of the 
magnetic clutch. Fawick Airflex 
Div., Fawick Corp., 9919 Clinton 
Rd., Cleveland 11, O.—*Circle 497. 


Automatic Tank Selector 


Item 503—Developed for con- 
trolling the filling of storage and 
settling tanks, automatic tank se- 
lector system is applicable to the 
petroleum, chemical and related 
industries. In operation, the tank 
selector controller automatically 
senses the liquid level of each tank 
in the system through the level 
transmitter, then automatically 
opens the fill valve if the tank re- 


*For Inquiry Card, see page 17 


AUTOMATION—July 1957 





quires filling, or automatically 
cycles to the next tank if filling is 
not required. 

Scanning operation can be con- 
tinuous or intermittently cycled as 
needed. Each circuit can handle 
up to 12 tanks and two or more 
selectors can be connected in series 
to control any number of tanks. 
Dept. ATS, Mason-Neilan, Div., 
Worthington Corp., 60 Nahatan 
St.. Norwood, Mass.—*Circle 503. 


Precision Switching 


Item 525—Plastic body precision 
switches can be grouped together 
in any numbers to perform mul- 
tiple switching functions in con- 
fined areas. Switches are small 
enough to permit fitting nine of 
them in 1 cu inch of space. Char- 
acteristics of the 5000 Series 
switches are 5 amp resistive at 
28v dc; 5 amp resistive at 115v 
ac. They are operative between 

65 and 250F. Haydon Switch 
Inc., Waterbury, Conn. *Circle 
525. 
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Variable Speed Pulleys 


Item 519—Planned to compen- 
sate for variations in production 


schedules or differences in the 
ability of operators, variable speed 
pulleys have a speed ratio of 2'% 
to 1. Oil-impregnated bronze bush- 
ings eliminate need for lubrication. 
Units can be installed on old or 
new equipment. Pulleys are avail- 
able in two models: Model No. 175 
is rated at 2/3 hp at 1150 rpm and 
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1 hp at 1750 rpm; No. 180 at 1 
hp at 1150 rpm and 1% hp at 
1750 rpm. Lovejoy Flexible Cou- 
pling Co., 4984 W. Lake St., Chi- 
eago 44, Ill.—*Circle 519. 


Shut-off Valve 


Item 522—Designed for a burst 
pressure of 40,000 psi, shut-off 
valve is rated for liquid or gases 
of 10,000 psi and will withstand 
surges up to 15,000 psi. Valves 
can be furnished for pipe, tube, or 
any special high pressure connec- 
tion. Barksdale Valves, 5125 Alcoa 
Ave., Los Angeles 58, Calif.—*Cir- 
cle 522. 


Controlling Cell 


Item 551—Means for controlling 
oxidation-reduction processes is 
provided by O-R-P cell. The unit 
is sensitive to changes in the rela- 
tive concentration of specific 
chemical ingredients in liquid ve- 
hicles; such changes affect the 
electrical potential between the 
inert metal electrode and a refer- 
ence electrode. 

The cell operates at pressures 
up to 35 psi and may be obtained 
alone or in combination with an 
F&P self-balancing potentiometer. 
Cell and potentiometer, in con- 
junction with electric, electronic 
or pneumatic controlling devices, 


can regulate either batch or con- 
tinuous flow processes. 

A feature of the cell is its 
straight bore design which gives 
an unrestricted flow stream, elimi- 
nating deposits and plugging. 
Contamination of the reference 
electrode is prevented by a reser- 
voir pressure of from 2 to 5 psi 
greater than that of the static 
pressure in the cell itself. Fischer 
& Porter Co., 2000 Jacksonville 
Rd., Hatboro, Pa.—*Circle 551. 


Digital Voltmeter 


Item 508—Accurate measure- 
ment of low level de voltages from 
thermocouples, strain gages and 
transducers is provided by digital 
voltmeter which also displays the 
information numerically in illum- 
inated panels. Designated Model 
460, the device does not require a 
preamplifier, and does not use po- 
tentiometers or slide wires. A 
sealed oil bath eliminates the need 
for periodic disassembly for lubri- 
cation and keeps dust and mois- 
ture from the switching mecha- 
nism. 

The voltmeter provides for con- 
nection and automatic print con- 
trol for operation of Clary print- 
ers and the IBM summary punch. 
It is also available in complete 
data recording systems utilizing 
printers, tape punch and electric 
typewriters. Other accessories in- 
clude multichannel input scanner 
and remote digital readouts. 

Applications for the device in- 
cluding reading and recording out- 
puts of strain gages, thermo- 
couples, and other low level trans- 
ducers, automatic data logging 
systems, industrial processing 
monitoring, automatic testing sys- 
tems and the calibration of other 
voltage measuring, recording or 
plotting devices. Non-Linear Sys- 
tems Inc., Del Mar, Calif.—*Circle 
508. 


*For Inquiry Cord, see page 17 
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Tape Handling Equipment 


Item 498 — Winder for common 
language tape can be used in inte- 
grated data processing, communi- 
cations, automation, computers, 
and high-speed perforators. Tape 
winder adjusts automatically to 
output speeds from 0 to 240 lines 
per second at the core and adjusts 
instantly to tensions required, 
from % to 15-inch oz. Unit op- 
erates unattended for long periods; 
starts, stops, winds slow, fast or 
intermittently at the command of 
the output. Reels are available in 
8 and 12-inch sizes. Whiteford 
Laboratory, 420 Market St., San 
Francisco 11, Calif—*Circle 498. 


Conveyor Trolleys 


Item 518—Used on I-beam sus- 
pended conveyor systems, line of 
ball bearing trolleys is designed 
for long, dependable service. Hard- 
ened tread, hardened and ground 
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races and caged ball bearings give 
smooth, low friction operation. 
Protected grease fittings and three 
baffle type grease seals allow ef- 
ficient lubrication and minimum 
maintenance. 

The ball bearing trolley assem- 
blies are available in 4 and 6-inch 
models. In addition to standard 
trolleys, the line includes special 
designs of “lubricated for life,” 
heavy load—light pull, and heavy 
duty attachments. Anchor Steel 
& Conveyor Co., 6906 Kingsley 
Ave., Dearborn, Mich.—*Circle 
518. 


Signal Generator Unit 


Item 509—Designed ffor the 
measurement, indication, transmis- 
sion and control of a variety of 
process variables including pres- 
sure, differential pressure, flow, liq- 
uid level and temperature, Electro- 
Syn system is applicable to the nat- 
ural gas, petroleum, chemical proc- 
essing and atomic power industries. 
Infinite gain at zero frequency af- 
fords a high degree of accuracy. 
Long life is provided by electro- 
magnetic transducers and mag- 
netic amplifiers. 

The system is composed of three 
basic components: A signal trans- 
mitter (transducer), a power unit 
(magnetic servoamplifier), and a 
null-balance indicating receiver. In 
measuring pressure, differential 
pressure or flow, the signal trans- 
mitter converts the process vari- 
able into a shaft rotation of the 
ElectroSyn, a rotary differential 
transformer. Output from the 
transmitter is an ac voltage ex- 
actly proportional to the variable 
(12v full-scale). When measuring 
temperature, the signal transmit- 
ter is simply a temperature-sensi- 


tive resistor and the ElectroSyn is 
replaced by a precision poten- 
tiometer. Norwood Controls, Unit, 
Detroit Controls Corp., 934 Wash- 
ington St., Norwood, Mass.— 
*Circle 509. 


Custom Solenoids 


Item 545—Line of custom-de- 
signed solenoids consists of 17 
models to provide 34 different spec- 
ifications. Push and/or pull ca- 
pacities range up to 45 Ib; sizes 
from 1° by 1% to 3 by 3 inches, 
and stroke lengths from fractional 
to 2 inches are available. 

Double shading coils provide 
high sealed pull without hammer 
or excessive ac hum. The units 
are engineered to close tolerances. 
Dormeyer Industries, Dept. ANC, 
3418 N. Milwaukee Ave., Chicago 
41, Ill—*Circle 545. 
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Vacuum Cups 


Item 536—Suited for turn-over 
applications, transfer of stampings 
and stacking of all types of prod- 
ucts from containers to plate glass, 
vacuum cup is designed for prod- 
uct handling. The cup is composed 
of pliable, molded neoprene vul- 
canized to an aluminum or cast 
iron plate. By attaching the units 
to operating arms and installing 
vacuum lines, the cups can be 


*For Inquiry Card, see page 17 
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Five cylinder series... 
each the best of its kind! 


Here you see one more reason why experienced cylinder 
users prefer Hannifin cylinders...there is a Hannifin cylinder 
series for every type of service. 

What pictures cannot show you is the extra effort that goes 
into every Hannifin cylinder, all the way from the drawing 
board to the shipping dock. This brings you design features 
other cylinders simply do not have...superior workmanship 
where it’s most needed for long, trouble-free service...and 
better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders. 

There’s a Hannifin man near you—or, if the need is urgent, 
call us long distance. He or we wil! welcome the opportunity 
to help you as you select the Hannifin cylinder series that best 
meets your needs. 


AIR AND HYDRAULIC 


HAN NIFIN 


POWER CYLINDERS 


COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File. ..complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin 
cylinders. Write Hannifin Corpora- 
tion, S. Wolf Road, Des Plaines, 
Mlinois. 
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used to pick up a wide variety of 
products. Ribbed section in the 
center of the cup assures maximum 
vacuum even on irregular surfaces, 
and prevents any tendency for the 
cup to collapse. Cups are stocked 
in two styles and four sizes, 3, 4, 
5, and 61% inches. Stilson Tool Co., 
30233 Groesbeck Highway, Rose- 
ville, Mich.—*Circle 536. 
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Compact Cylinders 


Item 529—Designed for air or 
hydraulic service to 200 psi, com- 
pact cylinders come in 114 and 4- 
inch bore sizes. Units feature in- 
ternal feed-ring locking of heads 
to cylinder barrels, eliminating 
bulky head castings. Flange, clevis 
or L-type mounting brackets are 
interchangeable. Construction is 
non-corrosive; barrels are of hard- 
drawn seamless brass tube, rods 
of ground and polished stainless 
steel, heads and pistons of alu- 
minum. Industrial O-rings are used 
throughout. Modernair Corp., 400 
Preda St., San Leandro, Calif.- 
*Circle 529. 


Thermocouple Control 


Item 533—Contained in a single 
compact package, Series 2300 ther- 
mocouple temperature control with 
automatic or limit control action 
consists of a high sensitivity me- 
ter relay and load relay together 


with control components. Limit 
types trip a relay and lock, and 
must be reset externally. These 
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may be used for temperature moni- 
toring or alarm. Automatic types 
include an automatic interrupter 
for periodic reset; they can con- 
trol heaters or coolers. Also avail- 
able are low-limit and high and 
low double-contact models for de- 
tecting any change in temperature. 
Temperature range is —400 to 
3000F, and —240 to 1650C. As- 
sembly Products Inc., P.O. Box 
XX, Palm Springs, Calif.—*Cir- 
cle 533. 


Power Supply 


Item 515—Developed for use in 
high production precision welding, 
de stored energy power supply is 
designated Model 18A. Rated at 18 
watt-seconds, the power supply is 
equivalent to a 5.8 kva ac system, 
but the use of the stored energy 
principle eliminates the need for 
high current capacity power lines. 

Welds at rates up to 250 per min- 
ute are possible with the device, 
which can also join metals of high 
electrical or thermal conductivity. 
Adjustments include a heat control 
varying between 425 and 1150 v, 
and a weld time control for long 
or short welds. All-electronic oper- 
ation assures accurate control and 
uniform welding of such compo- 
nents as vacuum tubes, relays, pre- 
cision instruments, contacts, etc. 
Commercial Equipment Div., Ray- 
theon Mfg. Co., Waltham, Mass.- 
*Circle 515. 


Lubrication Unit 


Item 527—Designed to stop ma- 
chinery when the lubrication pres- 
sure drops below a predetermined 
setting, Cyclesafe unit provides 


protection against automatic lu- 
brication failure. The machinery 
completes the working cycle be- 
fore stopping, eliminating tool, cut- 
ter, die or knife damage or break- 
age. It cannot be restarted until 
the failure has been corrected and 
pressure restored. Seneca Falls 
Machine Co., Seneca Falls, N.Y. 
*Circle 527. 


Worm Gearmotors 


Item 541—<Available in both 
standard extended shaft and shaft- 
mounted models, permitting a wide 
degree of installation variation, 
line of right-angle worm gearmo- 
tors uses double-enveloping worm 
gearing. Four sizes are available 
to handle fractional to 15 hp mo- 
tors; the range is being extended 
to 40 hp. The gearmotors are avail- 
able in 28 standard output speeds 
from 6.25 to 525 rpm in both ex- 
tended shaft and shaft-mounted 


Use of cooling fins provides 
maximum cooling area and hous- 
ing reinforcement. Neither ratio 
nor number of teeth affects the 
total contact area or strength of 
the gearing. All teeth within an 
arc of 45 degrees on the gear are 
in simultaneous contact with 
threads on the worm. Cone-Drive 
Gears Div., Michigan Tool Co., 
7171 E. McNichols Rd., Detroit 12, 
Mich.—*Circle 541. 


*For Inquiry Card, see page 17 
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standardized saturable reactors 


If you're a design engineer who would be delighted with 
industrial components which are sensitive and, under 
normal operation, last virtually forever with no main 
tenance or servicing, then you'll welcome COoNTROL’s 
standard lines of saturable reactors. 


With Controt reactor assemblies and magnetic amplifiers, 
you know complete physical and operating characteristics 
a copy of our Catalog R-10 awaits your request. And, 
delivery is fast because sub-assemblies of these units are 
stocked, awaiting your control-winding specifications. 


CONTROL reactors are available for both 120- and 240-volt 
60-cycle operation. There are eleven standard sizes in each 
voltage range. They have extremely high gain. Six ampere- 
turns control nearly 2,000 watts in the largest size. Power 
outputs range from 50 to 2000 watts, with only 2 ampere- 
turns required for control of the smallest units. 


In addition to higher gain, smaller exciting current, and 
fewer ampere-turn characteristics, CONTROL reactors have 
a 40 to | cut-off ratio. They are totally enclosed so that 
the high performance toroidal cores used are protected, 
and the entire assembly has the ruggedness required 
for long life. 

ConTROL offers the same convenience of standardization 
in use of high permeability magnetic devices that you've 
enjoyed with other components. Add to this convenience 
ruggedness and freedom from maintenance which is un- 
matched, and you'll welcome Controt to your design 
picture. Write for complete details and literature today. 
CONTROL, Dept. A-37, Butler, Pennsylvania. 
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Reliability begins with CC SIN Let Dt 
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Enclosed Networks 


Item 530—Adaptable to auto- 
matic placement, and designed for 
high humidity resistance, line of 
resistor-capacitor networks fea- 
tures a network plate encapsulated 
in an epoxy resin inside a molded, 
nonporous phenolic case. 

An index chamfer on the upper 
left corner of the case facilitates 
magazine loading for automatic 
placement. The networks are avail- 
able in three case sizes, and the 
resistor and capacitor patterns and 
lead arrangements are provided to 
user specifications. The units have 
such radio and TV receiver appli- 
cations as coupling, pulse-forming, 
and R-C filter networks. The op- 
erating temperature range of the 
networks is from 10 to 85C. Spe- 
cialty Electronic Components 
Dept., General Electric Co., Au- 
burn, N.Y.—*Circle 530. 


Valve Controller 


Item 540—Remote or automatic 
valve operation with proportional 
or On-Off control is provided by 
all-electric rotary valve controller. 
Called the Valvetrol, the unit is a 
self-contained gearmotor with hol- 
low output shaft that receives the 
valve stem. The controller incor- 
porates a built-in potentiometer 
which may provide remote indica- 
tion of valve position or which 
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may be used as a part of a bal- 
anced bridge control. Typical ap- 
plication of the latter is the use 
of the Valvetrol in automatic pro- 
portioning systems where the 
valve setting must be proportioned 
to a signal that may originate 
from liquid level, flow rate, pres- 
sure or other source. 

The Valvetrol is mounted with 
a hex stock adaptor so that the 
valve can be turned by wrench in 
the event of power failure. Selec- 
tive gear ratios to the potenti- 
ometer adapt the unit to valves 
having anywhere from 1/6 to 40 
turns to open full. Jordan Co. 
Inc., 3235 W. Hampton Ave., Mil- 
waukee 9, Wis.—*Circle 540. 


Lighted Switch 


Item 507—Dual-purpose 
down device is an addition to a 


lock- 


line of illuminated pushbutton 
switches. The lighter switch func- 
tions as a conventional pushbutton 
type when pushed straight down. 
When pushed and turned approxi- 
mately 20 degrees clockwise, the 
switch is maintained in the oper- 
ated position. When turned coun- 
terclockwise from this position, the 
switch moves up to unoperated 
position. Designated 52PB7-T2, 
the switch can take the place of 
an alternate-action pushbutton 
and also provide optional momen- 
tary action. A subminiature bulb, 
independent of the switch circuit, 
illuminates the switch’s translucent 
bottom. Micro Switch, Div., Min- 
neapolis-Honeywell Regulator Co., 
Freeport, Ill.—*Circle 507. 


Mercury Plunger Relay 


Item 542 — Created for power 
control applications where the use 
of a double-pole single-throw re- 


lay is advisable or required be- 
cause of space, circuitry or econ- 
omy factors, tiny mercury plunger 
relay is designated MR-14 Mini- 
Relay. Each contactor tube of 
the unit is rated at 1.5 hp or 20 
amp at 115v, 10 amp at 230v and 
5.2 amp at 440v, ac. In de opera- 
tion they are rated for loads up 
to 6.5 amp at 120v and 3.5 amp at 
200v, or 1/3 hp. Any combination 
of normally open or normally 
closed contacts is available. Size 
of the MR-14 is 1%4 inches deep 
by 2%, inches wide by 41% inches 
high. Ebert Electronics Corp., 
212-30K Jamaica Ave., Queens Vil- 
lage 28, N.Y.—*Circle 542. 


DC Drive 


Item 546—Electronic control of 
de motors from ac power is pro- 
vided by electronic adjustable 
speed dc drives. The units are 
available in sizes from 34 through 
3 hp. The speed range is 50 to 1 
in any desired speed from 35 to 
1750 rpm. No tachometer is re- 
quired for any size unit; the drive 
motor functions as a tachometer. 

The drives are available as com- 
plete packages, consisting of an 
anode transformer, a panel, a con- 
trol station and a de shunt wound 
drive motor. Drives are applicable 


*For Inquiry Card, see page 17 
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NEW TAFT-PEIRCE 
COMPAIRAMATIC 


Checks 26 
Dimensions 
at once! 


Air Gaging and workhandling 
eT me ee 
Gaging Crankshaft and 
rT im lt ee etl) 
mel Malt me se | 

Engine Blocks. 


NEW METHOD ; OLD METHOD 


Gaging Cycle: CompAlRamatic is 
push-button controlled by one opera- 
tor with safety-interlock that requires 
operator's hands on controls during 
gaging cycle. V-8 Block moves along 
conveyor to CompAlRamatic where it 
goes into position against pneumatic 
stops. Operator presses cycling but- 
ton that elevates gaging heads and 
moves them laterally into camshaft 
and crankshaft bores. All 26 dimen- 
sions are shown simultaneously be- 
tween tolerance marks on indicators 
mounted in cabinet. Gaging heads 
ore retracted and the block goes on 
its way. There is no risk of jamming 
due to undersize work dimensions be- 
cause of automatic shut-off controls. 


Here is a semi-automatic air gaging unit that re- 
places multi-step, time consuming quality control 
with a single, low-cost operation. 


Problem: Long, counterbalanced air plug gage on 
hoist had to be centered and inserted through cam- 
shaft bores by the operator. Another air plug gage 
was required for crankshaft bores, while another 
gaging method was used for checking presence of oil 
holes. Although gaging was accurate, the operation 
was inefficient and tiring for the operator. 


Solution: Taft-Peirce developed this 26-dial Comp- 
AlRamatic that simultaneously indicates: 1. 5 cam 


Free Booklet “6 Special 


Production” shows typical 


bore diameters in two planes within .0015” total tol- 
erance. 2. 5 crank bore diameters in two planes with- 
in .002” total tolerance. 3. Cam counterbore within 
.0005” total tolerance. 4. Presence of oil hole reservoir 
in 5 cam bores (using patented Taft-Peirce Comp- 
Utair Air Gaging Circuit). 

Bring new cost savings to your quality control. 
Let Taft-Peirce help you engineer new air gaging con- 
cepts into your production line — from single dial 
units to multi-dial air-electric units for fully-auto- 
matic operations. Contact your nearest Taft-Peirce 
representative or write Taft-Peirce Manufacturing 
Company, Woonsocket, R. I. 


ibtemiier TAKE IT TO TAFT-PEIRCE 


installations. Write 


T-P CompAiRamatic THE TAFT- PEIRCE MANUFACTURING CO., WOONSOCKET, R. |. 9 top 


for your copy. 
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in such production operations as 
continuous processing, batching, 
feeding, conveying, testing, etc. 
Weltronic Co., 19500 W. Eight Mile 
Rd., Detroit 19, Mich.—*Circle 546. 
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Hydraulic Pump 


Item 512—Well suited for use in 
machine tool feed systems, hydrau- 
lic presses and mobile equipment, 
variable volume hydraulic pump is 
known as Model R. The device is 
designed for 1000 psi continuous 
operating pressure and 1250 psi at 
intermittent operation. 

A volume selector adjustment is 
provided as standard equipment to 
manually adjust the pump delivery 
to the exact circuit requirements. 
Automatic selection of two sepa- 
rately adjustable pressures can be 
obtained by the use of hydraulic 
or electrically controlled pressure 
compensating pump governors. Ra- 
cine Hydraulics & Machinery Inc., 
Racine, Wis.—*Circle 512. 


Heavy Duty Trolley 


Item 524—Equipped with wheels 
featuring pressure lubrication, a 
special nut to protect the grease 


fitting, an enclosed back and a 
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felt hub seal, heavy duty trolley 
is designed for applications in- 
volving industrial washers, paint 
spray booths and other operating 
conditions where excessive dust, 
moisture or temperatures are en- 
countered. 

Model T-10 trolley has wheels 
equipped with eight precision ball 
bearings running on a hardened 
inner race. Unit is available in 
two and four-wheel models, with 
nominal capacities of 250 and 355 
lb respectively. E. W. Buschman 
Co., Clifton & Spring Grove Aves., 
Cincinnati 32, O.—*Circle 524. 


Indicator-Controller 


Item 496—Operation and posi- 
tion-indication of remotely located 
valves, gates, and feeders is pos- 
sible with  indicator-controller. 
Unit permits the remote modula- 
tion and continuous indication of 
valves or similar devices. This is 
accomplished through the trans- 
mitter package (illustrated) which 
has a three-position switch mount- 
ed on its face to control the de- 
vice. 

At the receiving end, another 
packaged unit contains the control 
relays and the regulated dc volt- 
age supply used to transmit the 
position indication. Builders-Provi- 
dence Inc., Div. B-I-F Industries 
Inc., Providence, R.I.—*Circle 496. 


Electrical Contact Tape 


Item 502—Facilitating the as- 
sembly of component parts into 
one integral unit, electrical contact 
tape is used to form contact as- 
semblies. The tape introduces au- 
tomation to the manufacture of 
contact assemblies by permitting 
machine feeding of contacts 
through the welding process. 

Tape is preformed to finished 


LED 
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shapes with close tolerance limits. 
This shape is maintained during 
the assembly process. Clad elec- 
trical contact tape assemblies re- 
quire less contact volume for re- 
quired electrical and _ thermal 
values. They are rolled to finished 
form and normally supplied with a 
serrated base metal backing to fa- 
cilitate welding. General Plate 
Div., Metals and Controls Corp., 
Attleboro, Mass.—*Circle 502. 


Roller Gear Drives 


Item 543 — Designed for the 
packaging, photographic, pharma- 
ceutical and instrumentation fields 
and other industries with applica- 
tions for high indexing speeds and 
low torque requirements, E series 
roller gear drives are rated for 
2000 indexes a minute. Compo- 
nents of the mechanism consist of 
a precision cut, hardened tool steel 
cam with a tapered rib and hub 
with standard bearing followers. 


LE 
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Two followers are in contact with 
the cam rib at all times. As the 
cam rotates, a curved portion of 
the rib indexes the hub and out- 
put shaft. When the followers 
reach a straight section of the 
rib, dwell occurs and the hub is 
locked with a precision of 0.001- 
inch and zero backlash without 
auxiliary locking or locating meth- 
ods. Roller Gear Div., Ferguson 
Machine Corp. of Indiana, P.O. 
Box 5841, St. Louis 21, Mo.— 
*Circle 543. 


*For Inquiry Card, see page 17 
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Pinch Valve 


Item 506—Used for handling 
abrasive and corrosive pulps and 
liquids, pinch valve is available 
with either rubber or neoprene 
sleeves, in sizes from 1 to 14 inches 
ID, for pressures to 150 psi, and 
temperature to 200 degrees F. A 
feature of the valve is the Hydral- 
Air operating mechanism which 
consists of an air-hydraulic pump 
and can be installed as a central- 
ized unit for operating several 
valves. It can also be equipped 
for automatic regulation where it 
is essential to control liquid level 
in tanks or the rate of flow in pipe 
lines. 

Other operating mechanisms in- 
clude a torque arm reducer for 
manual operation, and a motorized 
unit. Remote control is possible 
on all three types of mechanisms. 
Recesses molded into opposite 
sides of the sleeve interior serve as 
hinges during compression. Mine 
& Smelter Supply Co., 3800 Race 
St., Denver, Colo.—*Circle 506. 


Monitoring Unit 


Item 548—Fail-safe voltage 
and/or frequency monitor features 
sensitivity, precision and speed of 
response which make it a good 
voltage regulator as well as a 
close-differential relay. Called the 
Regohm, the unit is a close-differ- 
ential device which can be used in 
a number of open loop or closed 
loop circuits to energize or de- 
energize ordinary relays or other 
control or signal devices when the 


*For Inquiry Card, see page 17 
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PAID FOR BY SAVINGS MADE 
ON JUST | TOOL 


Simply set this Hagen Count Switch to the number of opera- 
tions at which a tool should be changed. The count switch 
trips a switch after a preset number of electrical impulses 
. .. and thereby shuts down the machine automatically. Tool 
wear never reaches the point where tools must be ground 
down excessively to reskarpen. That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 
savings on just one tool with the cost of this reasonably 
priced Hagen Count Switch. Chances are, the savings will 
be much greater. 


This Hagen Model 70 Count Switch has 72 dial divisions 
. . . 72 possible settings. Dials are available with up to 
54,000 counts. Accuracy: 1% of full scale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 — or data on the complete line of reset and 
repeating cycle timers and counters, interrupters and con- 
trol assemblies. 
MAIL COUPON TODAY! 


HAGEN MANUFACTURING COMPANY, INC. 

Dept. A-757, Moline, Illinois 

C Please send free Bulletin 780 on Hagen Count 
Switch. 


( Send free data on counters, timers, interrupters 
and control assemblies. 
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voltage being monitored exceeds 
or falls below certain values. 

The variety of available types 
and coil current ratings makes pos- 
sible a large number of voltage 
monitoring and control circuits. 
Regohms are made with either 
normally open or normally closed 
fingers. Electric Regulator Corp., 
Norwalk, Conn.—*Circle 548. 


Stepping Switch 


Item 532—Suited for use in air- 
borne operations, experimental 
rocket and missile »rojects, in haz- 
ardous locations and wherever 
hazardous atmospheric conditions 
prevail, indirect drive Type 45 ro- 
tary stepping switch is available 
as a completely wired, hermetical- 
ly sealed unit. The switch deliv- 
ers an expected life production of 
more than 10 million sweeps 
across the bank. 

Designed to afford a self-con- 
tained atmosphere for the switch, 
the sealed unit is sturdy enough 
to withstand a high degree of en- 
vironmental shock and vibration, 
and provides the unit with up to 
twelve 25-point levels or eight 50- 
point levels. A maximum of 462 
connectors can be brought out 
through one 14-pin header and 
sixteen 28-pin headers. The 14- 
pin header is used for off-normal, 
interrupter and coil wiring. One 
28-pin header is used for each 
physical level. Automatic Electric 
Sales Corp., 1033 W. Van Buren 
St., Chicago 7, Ill.—*Circle 532. 


Photoelectric Controls 


Item 539—Rapid replacement of 
photoelectric controls or light 
sources is afforded by plug-in 
mounted controls. Sockets are 
built into separate mounting bases. 
Controls and light sources plug 
into the bases and are secured by 
snap-action clamps. The sockets 
swivel tor precision alignment. A 
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soft neoprene gasket seals out 
dust. Replacement requires no 
special tools. 

Dark and light-actuated photo- 
electric controls, photoelectric tim- 
ing controls and an entire series 
of light sources are available with 
plug-in mountings, for 115v and 
230v, 50 to 60 cycle operation. 
Autotron Inc., Box 722-RR, Dan- 
ville, Ill.—*Circle 539. 


All-Air Circuit 


Item 531—Safety for operators 
of presses, brakes, shears and 
other machines is provided by all- 
air circuit. The unit requires a 
two-handed operation to cause a 
machine cycle. Only one stroke 
occurs regardless of how long the 
palm button valves are held down. 
The buttons must be released to 
clear the circuit and again de- 
pressed to allow another stroke. 

Circuit features a non-tie-down 
special purpose valve, a_ single 
stroke valve and a three-way pop- 
pet palm button valve arrange- 
ment. Components can be added to 
the non-tie-down and single stroke 
circuit to provide the following 
functions: Emergency stop—used 
to stop the press at any point of 
its stroke; continuous—used when 
press is put on automatic cycling 
and material is fed through the 
press continuously; top stop—per- 


mitting stopping of the press run 
at the top dead center position 
after the press has been running 
on continuous cycle. Ross Operat- 
ing Valve Co., 134 E. Golden Gate 
Ave., Detroit 3, Mich.—*Circle 531. 


Direct Mounted Motor 


Item 528—Designed with facili- 
ties for direct mounting of driven 
equipment, motor features accu- 
rate alignment which is provided 
by means of a _totally-enclosed 
bracket. Shock resistant, cast-iron 
frame is heavily ribbed for 
strength and rapid heat dissipa- 
tion. A guarded fan propels air 
over the ribs of the frame which 
ensures maximum cooling as well 
as self-cleaning characteristics. A 
brass slinger prevents moisture 
from entering at the take-off shaft. 
Castings are normalized to pre- 
vent misalignment of bearings. Lu- 
briflush lubrication ensures com- 
plete purging of all old grease dur- 
ing relubrication without disas- 
sembly of the motor or removal of 
the fan guard. U. S. Electrical Mo- 
tors Inc., Box 2058, Terminal An- 
nex, Los Angeles 54, Calif.—*Cir- 
cle 528. 


Level Controller 


Item 513—Used to control the 
level of liquids including water, 
acids, alkalis, oils and aqueous solu- 
tions, pneumatic - electronic level 


*For Inquiry Card, see page 17 
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controller can also be used with 
granular solids. Probes for the 
Pneutronic controller are of rigid 
rod-shaped structure, having no 
moving parts. 


for an efficient automatic- 
selective conveying system 


The systems are available with 
either of two types of pneumatic 
action: Model 111 produces an in- 
crease in air output with an in- 
crease in measured level. Model 112 
produces a decrease in air output 
with an increase in measured level. 
Fielden Instrument Div., Robert- 
shaw-Fulton Controls Co., 2920 N. 
Fourth St., Philadelphia 33, Pa.— 
*Circle 513. 


... SPECIFY THE R-W 


—J L. 
oe ty V 


DISPATCH 
SYSTEMS 


This “TWIN-TRAK" layout, an actual installation, graphically illustrates how 
an R-W “TWIN-TRAK" system conveys and stores products from the time they 
enter os raw materials to the time they leave the pliant as finished products. 


Press Control 


Item 534—Developed to prevent 
tool and die damage caused by me- 
chanical overload, electronic-me- 
chanical press control is called the 
Circuit Master, Mark II. The unit 
was designed for use on automatic 
equipment such as presses and 
molding machines equipped with 
a solenoid or clutch-type release. 
The control is composed of a sens- 
ing assembly consisting of a com- 
pensating contactor mounted on 
the stationary part of the machine 
and a bumper mounted on the 
movable part. The contactor is 
connected by a single lead to a 
small and compact control unit 
containing a visual indicator and 
a switch, if desired. 

The mechanism automatically 
senses the slightest mechanical 
overload from such malfunctions 
as faulty stock, tool dullness or 
misalignment, misfeeds, jams, non- 


*For Inquiry Card, see page 17 
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__ LOADING AREA 


EMPTY RETURN 


FEED.IN SWITCHES 


STORAGE LINES 


ADVANTAGES 


@ Provides trouble-free, automotive-selec- 
tive control over product movement 
through entire plant. 

@ Economical and practical . . . provides 
added storage space . . . saves time, 
labor and money. 

@ Automatically supplies component parts 
to work stations from storage banks or 
lines. 

@ Economical to install . . . extremely flex- 
ible ... quickly and economically revised 
or modified to meet your changing needs 
or future expansion plans. 

@ Ideal for conveying and dispatching prod- 
ucts in multiple story buildings. 

@ Designed, manufactured and backed by 
the leading firm in this field for over 75 
years. 


WRITE TOY 


for complete information... 
request Catalog F-192. 


Leading manufac- 

turer of Track 

Hangers, all types 

of hardware and 

Electric Door Op- 

erators for over ver 
75 years. 


ms 
— 


UNQED_STATION a 


8 ESCAPEMENT SWITCH 


SYMBOLS 


FEED-IN SWITCH 
ESCAPEMENT SWITCH 
LINE FULL SENSING 
LOADING AREA 
HOLDBACK pyvren 

=—— POWER TRA 

—— LOAD TRACK 


An R-W “TWIN-TRAK” System consists of 
one or more power tracks and as many 
storage or free tracks as desired. Avail- 
able with efficient, economical manual or 


electronic selective controls designed to 
effectively meet your specific requirements, 


417 W. THIRD STREET, AURORA, ILLINOIS « Branches in Principal Cities 
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ejection, freezing, etc. It stops any 
automatic machine on _ contact, 
precluding tool and die damage 
and replacement. Wintriss Inc., 20 
Vandam St., New York 13, N.Y. 
—*Circle 534. 


Air Power Devices 


Item 549—Used to filter and lu- 
bricate compressed air to insure 
efficiency and long life of pneu- 
matic equipment, air line filters 


GEM-17 DIAL INDEX TABLE 


and lubricators are addition to line 
of controlled air power devices. 
The twin baffle plates of the Lubri- 
Air filter create centrifugal cir- 
culation of incoming air, forcing 


TRUE GENEVA MOTION 


FOR FAST, ACCURATE AUTOMATION OF 
ASSEMBLY and MACHINING OPERATIONS 


This new, high precision index table is accurate to plus or minus 
0.001 in. on a 13 in. dia. work circle; can position work in as little 
as 2 sec.; indexes a 1,000 Ib. fixture load. 


BASIC SPECIFICATIONS: Standard Number of Stations—6, 8 or 
12; 3 and 4 skip. Motor—Rotary air, fluid, or electric. Dial Plate— 
17 in. dia. standard; larger plates available. Rotation—Either 
direction. Interlock—Limit switch operated directly off locking 


bolt. Weight—200 Ibs. 


Gray engineers will help you adapt GEM-17 to your use. For 
recommendations, send specifications of your application. Illus- 
trated brochure GE-21 and prices on request. 


water and dirt particles to the 
base of the plastic reservoir. Any 
smaller dirt particles still in the 
air stream are then trapped by 
the Bendix Skinner 40 micron fil- 
ter, leaving pure outgoing air. 

The lubricator, by capillary ac- 
tion through a porous bronze wick 
and air pressure, provides an in- 
stantaneous response of properly 
lubricated air, even during inter- 
mittent use. Under a tamper-proof 
cap is housed the oil-mist control 
which gives full control over the 
wick area exposed to the air 
stream. Four port size models, ¥, 
Y%4, % and %-inch are available. 
Bellows Co., Akron 9, O.—*Cir- 
cle 549. 


Voltage Converter 


Item 504—Rotating electrical 
machine which changes bath phase 
and voltage can convert single- 
phase, 115v, 60-cycle ac to three- 
phase, 230v, 60-cycle current. Ma- 
chine is rated at 500w. 

Relay starting switch, starting 
capacitor, and input and output 
receptacles can be mounted in a 
small box on the converter, at a 
separate station, within a convert- 
er frame or within a housing that 
eliminates operating noise. Intake 
and exhaust air vents are located 
in bottom halves of endbells, mak- 
ing the unit drip proof. Kato En- 
gineering Co., 1415 First Ave., 
Mankato, Minn.—*Circle 504. 


Programing Device 


Item 511—Up to 13 channels are 
provided for any type of electrical 
programing of either a repeat cy- 
cling or random nature by MPR-13 
multichannel programmer. The unit 


GRAY EQUIPMENT COMPANY 


13600 Ford Road « Dearborn, Michigan « Telephone: Tiffany 6-7573 


| has an accuracy of one part in ap- 
| *For Inquiry Card, see page 17 
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proximately 50 thousand, and fea- 
tures rugged design. 

The operating principle provides 
for an insulating tape similar to 
35 mm photographic film to be ad- 
vanced at a precise rate of speed 
between 13 contactors. The tape is 
marked lengthwise in time and di- 
vided in 13 channels. Up to 13 types 
of signals may be generated by the 
device for the accurate control of a 
group of electrically operated 
equipment. This is accomplished by 
punching holes in the control tape 
to allow the contactors to close a 
period of time equal to the hole 
or slot length. Photographic Prod- 
ucts Inc., 1000 N. Olive St., Ana- 
heim, Calif.—*Circle 511. 


Directional Valve 


Item 523—Affording instant 
switch-over from automatic to 
manual control, directional valve 
is installed as a tee in the inlet 
lines. It can be used to prevent 
intermixing of supply when two 
gases or liquids are being delivered 
alternately to a tank or container. 

Suitable for use with air, oil, 
water or media compatible with 
both Hycar and bronze, the valve 
comes with 4% and %-inch NPT 
ports. Net open area between seat 
and ball is equal to transverse area 
of 3% standard pipe. Valvair Corp., 
454 Morgan Ave., Akron 11, 0.— 
*Circle 523. 


*For Inquiry Card, see page 17 
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THAYER SCALE aids 
Safe packaging of 
powdered chemicals 


Personnel are protected by using this fully automatic Thayer Scale 


in packaging powdered chemicals. A warehouseman safely stockpiles empty 
drums on a conveyor belt where they are automatically spaced, filled to a 
precise net weight, then conveyed away for covering. Dependability is assured 
by the THAYER PLATE leverage system which has no knife-edge pivots and 
is guaranteed accurate for the life of the scale. For information on models 


handling products which flood, stick or are lumpy please write THAYER SCALE 
CORP., 5 THAYER PARK, PEMBROKE, MASS. 


WZ AUTOWEIGHTION 
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Micro-scoop speed control 


for manual operation 


Lever speed control for automatic 


controller operation 


American Blower Gyrol. Fluid Drives 
now available in lower horsepower ranges! 


Adaptable to either automatic or manual control, American 
Blower Type VS, Class 2 Gyrol Fluid Drives come in a complete 
range of new smaller sizes—1 hp to 25 hp, speeds to 3600 rpm— 
to satisfy your every power-transmission need! 

These compact, self-contained units offer an answer to many 
industrial-drive problems because of their important benefits: 
adjustable, stepless speed control; full reversibility; 5 to 1 speed 
range; no-load starting; protection against shock; quiet operation. 

For full information on the complete line of Type VS, Class 2 
Gyrol Fluid Drives, 1-800 hp—or other designs to 12,000 hp— 
contact our nearest branch office. Or write: American Blower 

Type VS, Class 2 G¥rol Fluid Drives for Division of American-Standard, Detroit 32, Michigan. In 


1- to 25-hp applications. Also available ; s : a i ° 
with flange-mounted motor, as shown. Canada: Canadian Sirocco products, Windsor, Ontario. 


Division of Amertcan-Standard 
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catalogs 


and literature 


Latest automation information. For copies use card page 17. 


633. Cycling Drive Units 


Cycledynamics Inc., 19025 W. Dav- 
ison, Detroit 23, Mich.—12-page 
bulletin—Providing start-stop and 
repetitive cycle control for all types 
of mechanical drive systems, com- 
bined clutch, brake and torque-limit- 
ing unit is discussed and illustrated 
in bulletin. Information on basic 
arrangements, mounting data and 
ordering chart are included.—*Circle 
633. 


584. Hopper Feeders 
Rehnberg-Jacobson Mfg. Co., 2135 
Kishwaukee St., Rockford, Ill__4-page 
pamphlet—Used in automation ap- 
plications, hopper feeders are the 
subject of pamphlet. Photographs 
of three applications and chart giv- 
ing adjustable hopper speeds are in- 
cluded.—*Circle 584. 


638. Hose and Hose Ends 

Fort Wayne Div., Weatherhead Co., 
Fort Wayne, Indiana—40-page cata- 
log—tInformation on bulk industrial 
hose, permanently attached hose as- 
semblies, swaged hose assemblies and 
ends, hose swivel adapters, and as- 
sembly instructions are included in il- 
lustrated catalog. Charts for hose 
selection to carry particular agents 
are featured.—*Circle 638. 


618. Short Case Sealer 

J. L. Ferguson Co., Joliet, Ill.—4- 
page pamphlet—Developed to apply 
glue spots and seals all types of pa- 
per cases, Packomatic machine is the 
subject of illustrated pamphlet. Op- 
erating characteristics, photographs 
and diagrams of the automatic ma- 
chine are included.—*Circle 618. 


602. Overhead Conveyors 
Chainveyor Corp., 5618 E. Washing- 
ton Blud., Los Angeles 22, Calif.—10- 
page bulletin—Information on light- 
weight and flexible conveyors which 
handle any type of intermediate loads 
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through stage processing, intermit- 
tent storage, or stop and go opera- 
tions is included in planning folder. 
Planning grids and an explanatory 
diagram of a company system are 
provided in the folder.—*Circle 602. 


599. Stamping Presses 

Alpha Press & Machine Inc., 9281 
Freeland Ave., Detroit 28, Mich.—12- 
page bulletin—Available in capacities 
from 75 to 200 tons, automatic two- 
point, back gear, underdrive produc- 
tion presses complete with ingoing 
and pullout roll feeds are described 
in Catalog No. 57-2. Specifications 
and diagrams of four models are in- 
cluded; photographs illustrate fea- 
tures of the presses.—*Circle 599. 


596. Air/Oil Cylinders 


Logansport Machine Co. Inc., Lo- 
gansport, Ind.—16-page booklet—De- 
signed for air or oil service, line of 
cylinders which are available in 14 
different mounting styles is the sub- 
ject of Catalog 100, Section 5. Specifi- 
cations and diagrams of models in the 
line are included; accessories are also 
covered.—*Circle 596. 


608. Panel Wiring 

Stahlin Brothers Inc., 232 Maple 
St., Belding, Mich.—8-page bulletin— 
Raceway techniques for wiring of 
electrical and electronic equipment 
are included in Bulletin S-301. Use 
of raceways and precut wires for 
simplifying wiring; procedure for in- 
stallation; and descriptions of avail- 
able raceways are provided.—*Circle 
608. 


589. Conveyor Tubing 

Jessall Plastics Inc., Kensington, 
Conn.—2-page pamphlet—Adaptable 
to pneumatic, mechanical or gravity 
methods of conveyance, conveyor tub- 
ing called Plasticarrier is described 
in pamphlet. Basic dimensions, ap- 
plication and shaping data are in- 
cluded.—*Circle 589. 


597. Contact Meter-Relays 
Assembly Products Inc., Wilson 
Mills Rd., Chesterland 1, O.—40-page 
catalog—Used to both indicate and 
control most physical and chemical 
conditions that can be detected elec- 
trically, contact meter-relays are de- 
scribed in Catalog No. 4-C. Order- 
ing information for meter-relays to be 
used in original equipment or self- 
contained control packages is includ- 
ed; circuits for providing different 
types of control action are discussed. 
*Circle 597. 


598. Shielded Electrification 


American Monorail Co., 13107 
Athens Ave., Cleveland 7, O.—8-page 
bulletin—Polyvinyl chloride shielded 
electrification called Kant-Shock, for 
overhead handling systems is the sub- 
ject of Bulletin KS-1. Insulating sec- 
tions, collectors, switches, interlocks, 
track curves, and bracket assemblies 
are also illustrated and discussed.— 
*Circle 598. 


592. Rotary Joints 

Barco Mfg. Co., 500-530 N. Hough 
St., Barrington, Ill.—4-page pamphlet 

-Featuring carbon bushings and 
seals which require no lubrication or 
other maintenance, line of Type C 
rotary joints for steam, water, oil, air 
or gas is described in Catalog No. 310. 
Cutaway photographs and specifica- 
tion charts are included.—*Circle 592. 


605. Electric Pushbuttons 

Furnas Electric Co., 1128 W. McKee 
St., Batavia, Ill.—32-page catalog— 
Used for remote pilot control of mag- 
netic controllers and similar devices, 
pushbuttons, selector switches and 
pilot lights are discussed in Catalog 
5606A. Description of components 
and complete units, dimensions, cam 
action and schematic diagrams are 
given.—*Circle 605. 
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telephone | quality 
in a miniature relay? 


—_——— ee ee ee 
> CRD crs, 
_—— 
Oe eg 
~s 


Se yes! 


IN NORTH 
“MI” TYPE 
RELAY! 


Note the “U” shape of the lever 
springs. From the pile-up, the 
lever spring extends the full 
length of the coil, then doubles 
back an equal distance to the 
fixed contact points. 


Stability of operating characteristics, with which relay depend- 
ability is achieved, can be maximized by a configuration which puts 
the fixed contact springs as close as possible to the clamping axis 
of the pile-up and yet escapes the penalty of the greatly fore- 
shortened lever spring common in miniaturized relays. 


In the North “M” Relay, both requirements have been met. 


The fixed contact springs are lateral extensions from the anchoring 
pile-up, minimizing any possibility of post-adjustment variation. 


The unique “U” design of the lever springs in North’s ““M” Relay 
enables it to meet critical space requirements while retaining lever 
spring length to achieve telephone dependability. 


The armature in North’s “M” type relay operates on a knife 
hinge—never needs lubrication, and the small amount of armature 
travel provides fast operation. 


Lightweight operating parts keep contact bounce at an absolute 
minimum. 


North’s “M” type relay can be furnished with 6, 12, 24, 48, or 100 
Volt coils; 1, 2, or 4 DPDT standard spring arrangements; with 
double gold or single silver contacts; with dust cover and octal 
mounting plug. 


North’s “M” type relay is available from stock. 


Length 1-13/16”, Height 1-1/4”, Width 25/32”, Weight 1.8 oz. 
INDUSTRIAL DIVISION 


NORTH ELECTRIC COMPANY 


727 SOUTH MARKET STREET * GALION, OHIO 


Available in Canada through Ericsson Telephone Sales of Canada, Ltd., Montreal 8, P. Q. 
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585. Power Units 

Hydraulic Power Equipment Co., 
210 Columbiana Rd., Box 431, N. 
Lima, O.—12-page bulletin—Line of 
hydraulic power pacages in small, 
medium and heavy duty types is 
described and pictured in Catalog 
No. 9-56. Diagrams and specifica- 
tions of each model are included. 
*Circle 585. 


609. Ball Bearings 

Split Ballbearing Corp., Lebanon, 
N.H. — 28-page catalog — Fractured 
race technique of bearing design and 
manufacture is discussed in Catalog 
No. 57. Also described and illus- 
trated is a complete line of split ball 
bearings, roller bearings and pillow 
blocks.—*Circle 609. 


649. Air Control Valves 

Ross Operating Valve Co., 120 E. 
Golden Gate Ave., Detroit 3, Mich. 
71-page catalog—Five pilot heads 
which are interchangeable with seven 
valve bodies make up Starline series 
of air control valves described in 
illustrated catalog. Dimensional data, 
parts and price lists, and flow dia- 
grams are included.—*Circle 649. 


635. Motor-Generator Sets 
Westinghouse Electric Corp., P.O. 
Box 2099, Pittsburgh 30, Pa.—8-page 
bulletin—Motor generator sets and 
accessories developed for induction 
heating are described and illustrated 
in Bulletin DC 28-750. Specifications 
are presented with photographs of 
various models included.—*Circle 635. 


588. Industrial Filters 

Industrial Filtration Co., Dept. GB- 
471, Lebanon, Ind.—8-page bulletin— 
Disposable media gravity, combina- 
tion gravity and magnetic, vacuum, 
pressure and _ screen-type settling 
filters are illustrated and described 
in bulletin. Data on the applica- 
tion and operation of each type are 
included; photographs illustrate the 
text.—*Circle 588. 


610. Winding Device 

Hobbs Mfg. Co., 18 Salisbury St., 
Worcester 5, Mass.—4-page pamphlet 

Featuring constant tension from 
start to finish in the winding of roll- 
fed material, Alquist winder is dis- 
cussed and illustrated in pamphlet. 
Application photographs and dimen- 
sional sketch are included.—*Circle 
610. 


*For Inquiry Card, see page 17 
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. . 
594. Automatic Molding Press 2 —— 
¥ ’ . P - t elt and over- 
Baker Bros. Inc., P.O. Box 101, | & E ; = Bony ? <b Ay 
; j j . connected by Vertical Recip- 
Toledo 10, O.—8-page bulletin—Line | - ee on alan ah 
of automatic presses ranging from 60 | is / x handling is fully automatic 
. . : = Be on f y ae «with this Logan system. Pro- 
to 450-ton capacity is the subject of ie =, duction and packing are linked 
illustrated bulletin. Photographs show “ = to adjoining warebouse and 
san . shipping department. 
features of the presses; specifications 


are given in chart form.—*Circle 594. 


603. Motors and Drives 


Reliance Electric & Engineering 
Co., 24701 Euclid Ave., Cleveland 17, 
O.—8-page bulletin—Complete line of 
ac and de motors, gearmotors, motor- 
generator sets, motor controls and 
packaged mechanical and electronic 
adjustable speed drives are described 
and illustrated in Bulletin A-2501. 
Photographs and brief descriptions of 
numerous models are_ included.— 
*Circle 603. 


587. Long-Life Capacitors 
Industrial Condenser Corp., 3243 N. 
California Ave., Chicago 18, Ill.—12- 
page bulletin—Used in instrumenta- 
tion, communication networks, com- 
puters, meter damping, transistor cir- 
cuitry, etc, line of capacitors is the 
subject of Catalog 1165. Charts, 
photographs and graphs illustrate the 
bulletin.—*Circle 587. 


593. Metalworking Machines 


Cincinnati Milling Machine Co., Cin- 
cinnati Grinders Inc., Cincinnati 9, O. 
—72-page catalog—Line of milling, 
grinding, broaching, metal forming 
and selective hardening machines 
which feature self-adjusting spindle 
bearings, automatic grinding wheel 
balancing, automatic air-electric gage 
sizing, and 180 and 360-degree auto- 
matic profile milling is described in 
Catalog No. M-1961. Grinders which 
include automatic cycles with in- 
dependent adjustment of each event The mark of a leader is—“‘ability to deliver the 
are illustrated. Also discussed are goods.” In more ways than one, Logan Con- WARNER 8 


; ; . . > . . . WU: 
automated transfer machine, aircraft veyors aid the nation’s leading industries to do WATERMAN PEQeey, 


: : . : . WEAN ENG! ; 
skin miller, automatic electrical dis- just that. Logan equipment makes important WEIRTON Steet on? 
charge machining unit, and several 


we 

WESTERN ELECTRIC CO 
other automatic machine tools for 

special applications.—*Circle 593. 





: Pe oe as ; ELEcTe 
intra-plant deliveries, linking up all production WESTINGHOUSE eLecteic 


: , a . 

operations into one efficient whole. And these wreiRtrooe Com “OP 
‘ ‘ ‘ ° TaTu 

conveyors, built to convenient working heights, WHITE MOTOR Co 


WHITIN MACH WKS 


save bending, lifting and straining, too. WILSOR ON ERLAND MOTORS 

641. Industrial Belting Remember you get value-plus, that something- WRIGHT aeRO come 

Voss Belting & Specialty Co., 5645 added when you specify Logan-engineered ~ UPH WuRLiToe 
N. Ravenswood Ave., Chicago 26, Il. conveying equipment. Write today to— rom Commer 
—8-page bulletin—Used for convey- weer 
ing applications ranging from gen- LOGAN CO., 218 CABEL ST., LOUISVILLE 6, KENTUCKY 
eral industrial to sanitary service, 
line of industrial belting is de- 
scribed and illustrated in bulletin. 
Specification charts and working 
formulas are included.—*Circle 641. 
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our day in at 1:25 P.M.... 


I 


with the LIPE Automatic 
MAGAZINE LOADING BAR FEED”’ 


says Screw Machine Foreman Willis J. Forbes * 


Up to six months ago, the record greets produc- 


tion in our department for a single day was 5760 pieces. 
Our best monthly average was 5300 pieces per day. We 
tried out a Lipe A.M.L. to feed one machine, turning at 
the same cutting speed as before. In the first full day of 
operation, the A.M.L.-fed machine matched our top 
monthly average by 1:25 P.M. . . . and ended the day at 
4:00 P.M. with a production of 7823 pieces! It has con- 
tinued to turn out that number daily, for six-months! 


Why? The Lipe A.M.L. feeds stock continuously: No 
repeat motion for feed-outs. No down-time for changing 
feed fingers, or for remnant disposal. No cutting air — 
and when you stop cutting air, you start cutting costs. 
That’s why we are now equipping our department 
throughout with Lipe A.M.L. Bar Feeds. 


WRITE OR WIRE for a FREE Lipe Sales 
Engineering estimate of production in- 
creases, savings and amortization time of 


575. Can Making Units 


E. W. Bliss Co., Canton 10, 0O.— 
12-page bulletin—Gang slitters, auto- 
matic duplex trimmer and slitter and 
a scroll shear for medium and high 
speed can making lines are described 
in Section 1-Catalog 36-B. Also illus- 
trated and discussed are a body blank 
stacker, motor driven grinding at- 
tachment and slitter accessories.— 
*Circle 575. 


621. Monorail Dispatcher 


Louden Machinery Co., Fairfield, 
Iowa—24-page catalog—Selectomatic 
control for automatic materials han- 
dling is described and illustrated in 
catalog. The system consists of an 
automatic motorized overhead trac- 
tor with the Selectomatic control; a 
carrier which may consist of a bucket 
or a hoist, etc.; and the track system. 
Principles of operation are discussed; 
photographs illustrate uses of the sys- 
tem in handling bulk materials, 
bagged materials and discrete parts. 

*Circle 621. 


604. Electrical Controls 

W. F. & John Barnes Co., Electrical 
Controls Div., 301 S. Water St., Rock- 
ford, Ill.—8-page bulletin—Group of 
application photographs illustrates di- 
versity of electrical controls and sys- 
tems designed by company. Bulletin 
includes pictures of controls for ma- 
chine tools, plating line, flour proces- 
sing, plastic molding process, paper 
making machinery, heat treating fur- 
naces, packaging application, coal 
washing and water treatment.—* 
Circle 604. 


645. Multiple Drive System 

U. 8S. Electrical Motors Inc., Box 
2058, Terminal Annex, Los Angeles 
54, Calif.—4-page pamphlet—Si- 
multaneous speed changes of inter- 
locked units are provided by Varidyne 
multiple drive system described and 
illustrated in pamphlet. Sketches and 
photographs illustrate typical appli- 
cations of the drive system.—*Circle 
645. 


Lipe A.M.L. Bar Feeds in your production 
*Photographer’s models and leweat 
pseudonyms used to protect ayout. 617. Gear Chucks 


company identity and confi- 7 é 
dential information. Garrison Machine Works Inc., Day- 


® ton 4, O—4-page pamphlet—Brief 
. - 
(Ara PLA TT 


discussion on ten types of losses due 

to inadequate gear chucks is included 

oe aa in illustrated pamphlet. Photographs 
a 7 Noy illustrate company facilities utilized 
for the solution of customer gear 


chucking problems.—*Circle 617. 


TIT TT 


*For Inquiry Card, see page 17 
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576. Closed Circuit TV Camera 


Blonder-Tongue Laboratories Inc., 
526-536 North Ave., Westfield, N.Y. 
—8-page bulletin—Consisting of a 
camera, control generator, plug-in 
channel modulator and multiconduc- 
tor interconnecting cable, Model TVC- 
1-A closed circuit TV camera equip- 
ment is discussed in bulletin. Spec- 
ifications, installation instructions, 
and data on lens field coverage are 
included.—*Circle 576. 


579. Worm Gear Drives 


Cleveland Worm & Gear Co., 3249 
E. 80th St., Cleveland 4, O.—16-page 
booklet—Developed to provide de- 
pendable speed reduction, line of speed 
reducers, worm gear sets and special 
units is discussed in Bulletin No. 145. 
Photographs and _ descriptions of 
horizontal right angle reducers, ver- 
tical reducers and multiple reduction 
units are included.—*Circle 579. 


625. Process Instrumentation 

Leeds & Northrup Co., 4907 Stenton 
Ave., Philadelphia 44, Pa.—12-page 
bulletin Primary elements for de- 
tecting changes in temperature, pH, 
gas concentrations and other operat- 
ing variables in chemical process ap- 
plications are described in bulletin. 
Speedomax loggers, scanners, record- 
ers, process gas analyzers, and com- 
plete process control systems are also 
covered. Photographs and brief de- 
scriptions of each instrument are in- 
cluded.—*Circle 625. 


623. Assembly Machines 


Roller Gear Div., Ferguson Ma- 
chine Corp., P.O. Box 5841, St. Louis 
21, Mo.—6-page pamphlet—-Expanded 
line of standard Trans -O- Mator 
straight line transfer machines for 
automatic assembly is discussed in 
Bulletin No. 401. Typical applica- 
tions and design features are illus- 
trated; specifications for units with 
6, 8, 12, 16 and 24-inch strokes are 
given.—*Circle 623. 


647. Package Controls 

Tipp-Tronic Inc., Tipp City, O.— 
16-page booklet—Suitable for appli- 
cations where a chemical or me- 
chanical function can be measured 
electrically, automatic meter relay 
controls are described in Catalog 
AC-2. Photographs and specifica- 
tions of various models of the self- 
contained controls are included.— 
*Circle 647. 


*For Inquiry Card, see page 17 
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Sy! 


UOMO Cl SRE LC TdT ot 0 
high-volume nut running 


tface drive SOCKETS 


The large opening at each corner of That’s why Apex surface drive sockets 
the hex is the reason why an Apex sur- will help you increase productive output 
face drive socket gets right on the nut, on any high-volume nut running job. 
bolt or cap screw. The hex broached You'll keep costs down, too, because the 
opening of the socket matches up per- socket drives against the center of the 
fectly with the hex head of the fastener hex flats of the fastener, preventing 
almost instantly upon contact. damage. 


you can get APEX surface drive SOCKETS in these types and sizes: 


SQUARE 
DRIVE 


1/4" 


9/32 


LENGTHS BROACHED OPENINGS 


Standard 
Long : | 3/8° through 5/8" 
Extra Long 
Standard 
Long | 3/8° through 5/8 
Extra Long 
Short | 3/8 through 7/8 
Standard (thin or standard wall) \ 
Long | 3/8 through 1-1/16" 


Long | 3/8" through 1-1/16" 
Extra Long (thin or standard wall) 

Standard 
Extra Long 


Standard 
Extra Long 


(thin or standard wall) 7/16 through 1-1/16" 
(thin or standard wall) | 1/2” through 1-1/16 
i 


Catalog 129—Write, on your company letterhead please, for your copy. 
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Standard (thin or standard wall) | 





648. Precision Finishing 

Roto-Finish Co., 3700 Milham Rd., 
P.O. Box 988, Kalamazoo, Mich.— 
24-page catalog—Machines which per- 
form grinding, deburring, descaling, 
polishing, and coloring operations 
are discussed and illustrated in cata- 
log. Photographs and descriptions 
of special automatic machines for 
finishing are included; flow diagrams 
and information on accessories are 
also given.—*Circle 648. 


581. Automatic Writer 

3 Commercial Controls Corp., One 

in tienes AP AY Leighton Ave., Rochester 2, N.Y. 
i oun cae 24-page catalog—Cartoon-type illus- 
- trations are used to show how com- 
mon language punched paper tape 
is created by automatic writing ma- 
chine for integrating other business 
equipment, or to actuate automatic 
writers to produce documents. Var- 
VG ious applications for the Flexowriter 
; ] machine are described.—*Circle 581. 

4 


STANDARD ADJUSTABLE 


UNIVERSAL JOINT 


INDIVIDUAL LEAD SCREW TAPPER 


611. Control Devices 


DRILL om General Purpose Control Dept., 
HEAD @ UNITED STATES DRILL HEAD Co. General Electric Co., Bloomington, 
BURNS STREET + CINCINNATI 4, OHIO TU. 12-page bulletin Magnetic 

Circle 699 on Inquiry Card starters, oil-tight pushbuttons, relays, 
solenoids, pneumatic time delay 
relays, limit switches, plugging 
switches and panels are included 


FREE SELECTION CHART in line of control equipment de- 
scribed in bulletin. All of the con- 


trols are designed to meet JIC speci- 
fications. Photographs of various 
models and a brief description of 
each control device are included.— 
*Circle 611. 


636. Magnetic Drives 


Whitney Chain Co., 237 Hamilton 


time delay . x ‘ St., Hartford 2, Conn.—6-page pam- 


phlet—Data on design, drive features, 
operating and performance curves, 
output torque rating-dimensions, and 
selection chart for magnetic drives 
are included in Bulletin W-T 1-57. 
Now you can select exactly the right Agastat time delay relay Photograph of installations and ap- 
for your particular timing need—in a hurry. This free selec- plications are covered in this pam- 
tion chart lists data on every popular model in the Agastat phlet.—*Circle 636. 
line—the most complete line of pneumatic time delay relays 
in the industry. They’re adjustable for timing from 0.1 second 
to 10 or more minutes, unaffected by voltage variation, dust- 571. Automatic Packaging 
proof, light, and mountable in any position. And there’s an Bartelt Engineering Co., 1900 Har- 
Agastat model to precisely fit your requirements, including rison Ave., Rockford, Ill.—4-page 
two-step, electrical interlock and double head units. A glance pamphlet—Line of packaging ma- 
at the free selection chart tells you which model to order. chinery which forms a pouch-pack- 


Write for your free copy to Dept. A26-723 age and fills, seals, and cartons it 
automatically is illustrated and de- 

Elastic Step Nut Corporation scribed in pamphlet. Line accom- 

of America modates a variety of carton styles 


—_—q and sizes.—*Circle 571. 
UAE TIO. 1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 


*For Inquiry Card, see page 17 
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568. Press Room Equipment 
Special Engineering Service Inc., 
8161 Livernois, Detroit 4, Mich.—12- 
page bulletin—Hydraulic punch press 
feeds, combination cradle and 
straighteners and other press room 


equipment for feeding coil stock are you'll see that you get 


described and shown in catalog. 


Equipment illustrations in bulletin are the most for your money in 


accompanied by data on capacity, 


cara and characteristics.— a A T H E Ww & ¢€ o N Ww E Y E R % 


619. Clutches & Accessories 
Marland One-Way Clutch Co., 561 sean 

W. Hillgrove Ave., La Grange, Ill.— . 

76-page catalog —- Automatic free- 

wheeling clutches, combination clutch- 

couplings, backstops and enclosed 

clutch units are included in line of 

components described in catalog. Nu- 

merous illustrations and information 

on application methods, selection pro- 

cedures, tables, dimensions and 

weights are included.—*Circle 619. 


586. Gears & Speed Reducers 
Horsburgh & Scott Co., 5114 Ham- 
ilton Ave., Cleveland 14, O.—116- 
page handbook—Spur, internal, her- 
ringbone, helical, spiral, straight 
bevel, and numerous other types of 
gears are described in comprehensive BAS 
Catalog 57. Specifications and op- A push button order filling system in which an operator at a contro! console directs the 
erating characteristics are given in flow of material from 66 storage lines. Photo courtesy of Gallo Sales Co. 
chart form; photographs of gears 
and speed reducers are also in- . 
cluded.—*Circle 586. Most plant operating people, when they buy 
conveying systems, are looking for the equipment 
that is best for their plant—equipment that is de- 
607. Flat Annular Diaphragms signed to meet their individual requirements. They 
Statham Laboratories Inc., 12401 are looking beyond the price . . . looking to 


W. Olympic Blwd., Los Angeles 64, . tie " 

Cdit—teme suniet—tnt quality—to dependability. Mathews engineers 
electroacoustics and instrument tech- have been designing and building conveying sys- 
nology, flat diaphragms are discussed tems for over 50 years, and a great amount of 


in “Instrument Notes,” No. 31. Equa- this equipment has been applied in metalworking 
tions defining the characteristics of 


the rigid Guaius form of fat a plants. This is why operating people everywhere 
phragms are given.—*Circle 607. have an extra measure of confidence in Mathews 
equipment—and why you see Mathews Con- 
veyers in metal-producing and fabricating plants 


615. Horizontal Indexing everywhere. 


Hartford Special Machinery Co., 
Hartford 12, Conn.—2-page pamphlet 
—tLine of components which are en- 


gineered for assembly into high pro- MATHEWS CONVEYER COMPANY 
duction flexible automatic machines GENERAL OFFICES . . y ELLWOOD CITY, PENNSYLVANIA 
is described in pamphlet. Horizontal PACIFIC COAST DIV. MATHEWS CONVEYER COMPANY WEST COAST, 
and vertical automatic drilling and SAN CARLOS, CALIFORNIA 
tapping units, adapters, tunnel col- CANADIAN DIVISION . MATHEWS CONVEYER COMPANY, LTD., PORT HOPE, 


ONTARIO 
umns, straight columns, index table 


supports and table tops for use in EK * 4 
65-inch indexing machines are illus- P 3 Ye — ee 
trated.—*Circle 615. : eee 

clea = Vly Years of Leadership m Mechanised Handling 


*For Inquiry Card, see page 17 
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FOR SHEET METAL PROCESSING 
—<—<——$——S 4 


__ 


feeds tinplate at speeds 


DEXTER oleae 
automatic METAL sheet feeders 


Dexter Feeders are available in over a hundred 
different sizes, speeds and load capacities 

to suit individual requirements. Look at the wide 
range of the Dexter Line . . . sheet sizes from 
14x14” to four by twelve feet . . . sheet thicknesses 
from .006 to .200 . . . load capacities from 

6000 to 30,000 pounds . . . and speeds from 600 
to 9000 sheets per hour! Certainly there’s a 

model that will fit your operation, and without 
doubt, step up your production. 


Dexter Automatic Feeders can be attached to 
many types of equipment . . . Metal Decorators, 
Coating Machines, Shears, Slitters, Punch Presses, 
and numerous others. 

If sheet feeding is one of your production 
bottlenecks, give us the details. We'll be happy to 
tell you what we can (or can’t) do for you. 


Designers of sheet handling 
equipment for over 75 years 


DEXTER Fotpver company 


DIVISION OF MIEHLE-GOSS-DEXTER, INC. 
219 East 44th Street, New York 17, New York 


Circle 702 on Inquiry Card 


595. Computing Relay 

Bailey Meter Co., 1050 Ivanhoe Rd., 
Cleveland 10, O.—4-page pamphlet— 
Features, application and operating 
characteristics of computing relay for 
pneumatic control systems are given 
in pamphlet P99-3. Curves of pro- 
portional, reset and rate control ac- 
tions are given; equations of some 
computing actions are also included. 

*Circle 595. 


573. Ultrasonic Cleaning 
Pioneer-Central Div., Bendix Avia- 
tion Corp., Davenport, Iowa—8-page 
bulletin—Capable of cleaning small 
assemblies and parts as well as per- 
forming full-size industrial cleaning 
jobs, line of ultrasonic cleaning equip- 
ment is discussed in bulletin. Illus- 
trations of parts handled by the sys- 
tem and quotations from users are 
included.—*Circle 573. 


606. Electric Power Drives 

Sterling Electric Motors Inc., 5401 
Telegraph Rd., Los Angeles 22, Calif. 

20-page booklet —- Normal speed 
electric motors, geared motors, vari- 
able speed transmissions and speed 
reducers are included in line des- 
scribed in condensed catalog. Photo- 
graphs of various models and selec- 
tion tables which include specifica- 
tions and prices are covered—*Circle 
606. 


616. Thermistors 


Thermistor Div., Gulton Industries 
Inc., 212 Durham Ave., Metuchen, 
N.J.—10-page bulletin—Used for tem- 
perature measurement, control and 
compensation, time delay, liquid level 
detection, flow, and power measure- 
ment, etc., Glennite thermistors are 
described in Bulletin T-100. Applica- 
tions and circuitry for wafer, rod and 
bead thermistors are included, along 
with tables showing the characteris- 
tics of different types.—‘*Circle 616. 


570. Honing Equipment 

Barnes Drill Co., Rockford, Ill.— 
44-page catalog—Line of equipment 
designed to give automatically con- 
trolled size, finish and accuracy is 
described and illustrated in Catalog 
No. 550. Tables and charts for 
proper speed selection, instructions on 
calculating work stroke, and require- 
ments for various honing applications 
are included; photographs of numer- 
ous machines illustrate the catalog.— 
*Circle 570. 


*For Inquiry Card, see page 17 
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640. Redraw Presses 
Waterbury Farrel Foundry & Ma- 
chine Co., Waterbury, Conn.—12- 
page bulletin—Designed for produc- 
tion of straight and _ shouldered 
deep shells, line of horizontal, mul- 
tistation automatic redraw presses is 
the subject of Circular No. 926-M-4. 
Descriptions of several applications 
and illustrations of progressive work- 
piece forms are given; photographs 
of the presses and data on attach- 
ments are also included.—*Circle 640. 


613. Coil Cars 


Herr Equipment Corp., 1200 Vine | 


St. N.E., Warren, O.—6-page pam- 
phlet—Method of loading coils onto 


payoff reels and unloading coiling 


reels is provided by heavy-duty coil 


cars which are described in Bulletin | 


562. Capacities and dimensions of 


three standard units are listed in | 
chart form; photographs are also in- | 


cluded.—*Circle 613. 


572. Gas Chromatograph 


Process Instruments Div., Beck- 
man Instruments Inc., Fullerton, 
Calif.—4-page pamphlet— Designed 
for automatic analysis of process 


streams, Model 220 industrial gas | 


chromatograph is the subject of il- 
lustrated pamphlet. Specifications 
for the units and a diagram of proc- 
ess sampling arrangement are in- 
cluded.—*Circle 572. 


626. Magnetic Clutch & Brake 


Fawick Airflex Div., Fawick Corp., 
9919 Clinton Rd., Cleveland 11, O.—6- 
page pamphlet—Featuring complete 
control of rotary acceleration or de- 
celeration with remote control 
through pushbuttons, relays or limit 
switches, magnetic clutches and 
brakes are described and illustrated 
in Bulletin M-101. Dimensional draw- 
ings and specifications on two brake 
models and one clutch model are in- 
cluded.—*Circle 626. 


574. Automatic Cartoning 

Bivans Corp., 2431 Dallas S8t., Los 
Angeles, Calif—4-page pamphlet— 
Designed to provide an automatic 
packaging system, line of cartoning 
machines is the subject of illustrated 
pamphlet. Units which set up tuck- 
end cartons and are conveyor loaded, 
carton closer and coder-printer are 
discussed; specifications and opera- 
ting information are given.—*Circle 
574. 


*For Inquiry Card, see page 17 
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Want to control air or 
hydraulic circuits electrically? 


GET THESE FIVE 
ADVANTAGES WITH 


SOLENOID 
VALVES 


for air or hydraulic 


service to 150 psi 


MV SERIES double solenoid for 3 or 4-way operation in 
%” and 1” port sizes is only 13%” long. Shown with 
removable sub-base; also available in threaded body, 


and with single solenoid. 


MV SERIES single solenoid in %” 
and %” port sizes is only 7%” 
long. Available in same styles as 
larger MV, at top. 


Ultra-compact BV series 
with 4” ports is only 442” 
long; made in single or 
double solenoid for 3 or 
4-way operation. 


MEMBER OF NATIONAL FLUID POWER ASSOCIATION 


1.0" RING SEALING for extra-long service 
life, easy replacement without removing 
valves from line. 


2. NON-CORROSIVE CONSTRUCTION 
throughout — cast aluminum body, brass 
porting sleeve, aluminum sliding spool. 


3.COMPACTNESS ... note dimensions, fig- 
ure the space you'll save! 


4, EASY INSTALLATION ...MV Series are 
available in threaded body or removable 
sub-plate or manifold mountings; BV series 
has rectangular body with flat surfaces for 
easy mounting. 


5. WIDE SELECTION... Modernair offers a 
full range of port sizes, (%”, %”, 4%”, 
%”, 1”) in single or double solenoid types, 
for 3 or 4-way operation; solenoids avail- 
able for either a.c. or d.c. in all popular 
voltages. 


WRITE TODAY for new 20-page condensed cata- 
log (filed in Sweet's 1957 Product Design File, 
Section 6a/Mo), and applications data; please 


address Dept. C7 


CORPORATION 


400 PREDA STREET 
SAN LEANDRO, CALIFORNIA 


Circle 703 on Inquiry Card 





Rising Paytolls 
are Destroying 
Your Profits! 


Cut Labor Payrolls 
Up To 50% By 


MECHANIZATION 


and 


AUTOMATION 


Achieve Real Cash-Saving 
Cost Reductions by Using Our 
Designers and Engineers 
in Your Plant 
Under Your Supervision. 


ANY OF THESE SERVICES 
ARE AVAILABLE: 


1. Our engineers make mechaniza- 
tion studies of individual opera- 
tions, whole departments, and 
whole plants. 


. Our designers design or specify 
material handling equipment to 
mechanize your operations. 
Our designers design special 


machinery and special tooling 
to eliminate direct labor costs. 


Our designers redesign your 
products to incorporate new 
features, and to improve mech- 
anization. 


Our designers make plant lay- 
out rearrangements to speed up 
flow, and cut out direct labor. 


Our engineers redesign your 
building and facilities for mech- 
anization changes. 


CLEVELAND DESIGNERS 
& CONSULTANTS, INC. 


10660 Carnegie Ave., Cleveland 6, O. 
CALL SWeetbriar 5-7300 


Circle 732 on Inquiry Card 
128 








BIBLIOGRAPHY OF 
LITERATURE ON 
ELECTRICAL 
MEASUREMENTS 


By JOHN T. MILEK and DONALD V. BLACK 
Los Angeles, Calif. 


American Books 


1. 


. Test 


. Calibration of Commercial 


- 4 Manual of Electrical 


. Electrical 


Microwave Measurements—H. M. Barlow 
and A. L. Cullen, 399 pp., Macmillan, New 
York, 1950. 


. Measurement of Alternating-Current En- 


ergy— Donald T. Canfield, 210 pp., 
McGraw-Hill, New York, 1940. 


. Electronic Time Measurements — Britton 


Chance and others, 528 pp., McGraw-Hill, 
New York, 1949. 


. Electrical Measurements Manual—cColon H. 


Dunn and Harlow J. Barker, 
Prentice-Hall, New York, 1952. 


Manual; Instructions for Testing 
Electric Apparatus—544 pp., General Elec- 
tric Co., Schenectady, N. Y., 1951. 


Radio Field 
Strength Meters at the National Bureau of 
Standards—-Frank M. Greene, 5 pp., Na- 
tional Bureau of Standards, Washington, 
D. C., 1952. 


192 pp., 


Measurements— 
Robert Q. Gregg and others, 150 pp., 
Addison-Wesley Press, Cambridge, Mass., 
1950. 


Measurements—-Forest K. Har- 
ris, 784 pp., Wiley, New York, 1952. 


. High Frequency Measurements — August 


Hund, 676 pp., McGraw-Hill, 
second edition, 1951. 


New York, 


. Measurements at Centimeter Wavelength— 


Donald D. King, 327 pp., Van Nostrand, 
New York, 1952. 


. Advanced Electrical Measurements—Walter 


C. Michels, 347 pp., Van Nostrand, New 
York, second edition, 1941. 


. Technique of Microwave Measurements— 


Carol G. Montgomery, 940 pp., 
Hill, New York, 1947. 


McGraw- 


. High Frequency Measuring Techniques 


Using Higher Transmission Lines—E. N. 
Phillips and others, 58 pp., Rider Publica- 
tions, New York, 1947. 


. Time Bases (Scanning Generators)—O. 8. 


Puckle, 387 pp., Wiley, New York, second 
edition, 1951. 


. The Metre-Kilogram-Second System of 


Electrical Units—R. K. Sas and F. G. 
Pidduck, 60 pp., Wiley, New York, 1947. 


. High-Frequency Voltage Measurements — 


. Electrical 


. Electronic 


M. Selby, U.S. Govt. 


Printing Office, 
Washington, D. C., 1949. 


. Extension and Dissemination of the Elec- 


trical and Magnetic Units by the National 
Bureau of Standards—Francis B. Silsbee, 
33 pp., U.S. Govt. Printing Office, Wash- 
ington, D. C., 1952. 


Measurements in Theory and 
Application—Arthur W. Smith, 372 pp., 
McGraw-Hill, New York, fourth edition, 
1948. 


. Basic Electrical Measurements—Melville B. 


Stout, 504 pp., 
1950. 


Prentice-Hall, New York, 


. Electrical Measuring Instruments—George 


F. Tagg and others, 598 pp., Wiley, New 
York, second edition, 1952. 


Measurements — Frederick E. 
Terman and J. M. Pettit, 683 pp., McGraw- 
Hill, New York, second edition, 1952. 


. Handbook of Microwave Measurements— 


Moe Wind and Harold Rapaport, 1000 pp., 
Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y., 1954. 


Foreign Books 


1. 


Electrical Instruments and Measurements— 


Alexander, 352 pp., Cleaver-Hume, 
London, England, 1952. 


. Appareils de Mesure en Radio-Technique— 


Robert Aschen, 


172 pp., 
France, 1948. 


Dunod, Paris, 


. Methods of Electrical Measurement—Clif- 


ford T. Baldwin, 190 pp., Blackie, London, 
England, 1952. 


. Electrical Measuring Practice—E. H. W. 


Banner, 130 pp., United Trade Press, Lon- 
don, England, 1954. 


. Die Messwandler—Grundlagen, Anwendung 


und Pruefung—Rudolf Bauer, 


313 pp., 
Springer, Berlin, Germany, 1953. 


. Messtechnik fuer Funkingenieure — Fried- 


rich Benz, 540 pp., 


Springer, 
Austria, 1952. 


Vienna, 


7. Mesures 


. Les Appareils 


. Elektrische 


. Electrical 


. Gleichrichter - Messtechnik. 


. Alternating - Current 


. Radio Research Special 


. Prueffeldmesstechnik—Otto 


. Strom-, 


Electriques — Roland Bigorgne, 
Vol. 1: Mesures en Courant Continu et en 
Regime Transitoire, 258 pp., 1948; Vol. 2: 
Mesures en Courant Alternatif, 226 pp., 
1948; Vol. 3: Compteurs Electriques, 212 
pp., 1946, Eyrolles, Paris, France. 


. Elektrische Messgeraete—Ernst Blamberg, 


146 pp., Wissenschaftliche Verlagsanstalt 
K. G., Hannover, Germany, 1949. 


. Das Messen Hoher Elektrischer Spannungen 


—Paul Boening, 141 pp., Karis- 


ruhe, Germany, 1953. 


Braun, 


. Electrical Units, with a Special Reference 


to the M.K.8. System—tEric Bradshaw, 
Chapman & Hall, London, England. 


de Mesure et de Controle 
des Radio Electriciens et Sansfilistes—A. 
Brancard, 190 pp., Dunod, Paris, France, 
second edition, 1951. 


Messgeraete—J. 
pp., Fuessen, Germany, 1949. 


Bubert, 217 


. Cours D’essais et Mesures Electriques—H. 


Caillez and 
Paris, 


others, 588 pp., Eyrolles, 


France, fourth edition, 1947. 


. High Voltage Laboratory Technique—J. D. 


Craggs and J. M. Meek, 404 pp., Butter- 
worths, London, England, 1954. 


. Memento de Poche et cle Universelle de 


Conversion des Unites Electriques et Me- 
caniques Giorgi (M.K.8.A.)—M. Denis- 
Papin and A. Kaufmann, 48 pp., Des- 
forges, Paris, France, 1949. 


. Elements de Mesures Blectriques—H. Fon- 


taine, 
1948. 


82 pp., Eyrolles, Paris, France, 


. Controle et Mesure des Radio-Frequences— 


P. Freulon, 48 pp., 
Paris, France, 1948. 


Editions L.E.P.S., 


. Mesures en Radio-Technique—E. Fromy, 


659 pp., Dunod, Paris, France, 1948. 


Measurements and Measuring 
Instruments; A Textbook Covering the 
Syllabuses of the B. 8c. Engineering, City 
and Guilds (Final), and A.M.1.B.B. Ez- 
aminations—Edward W. Golding, 828 pp., 
Pitman, London, England, 1948. 
Gleichrichter 
und Umformer Fuel Messsweeke und Ihre 
Anwendung—H. F. Grave, 226 pp., Leip- 
zig, Germany, 1950. 

Bridge Methods — 
Bernard Hague, 616 pp., Pitman, London, 
England, fifth edition, 1949. 


. Radio Frequency Measurements by Bridge 


and Resonance Methods—L. Hartshorn, 
265 pp., Chapman & Hall, London Eng- 
land, fourth edition, 1947. 


Report No. 26: 
Measurements of Atmospheric Noise at 
High Frequencies During the Years 1945- 
1951—F. Horner, H. M. Stationery Office, 
London, England, 1953. 


. Die Fernmessung. Allgemeines und Ver- 


fahren fuer Kuerzere Entfernungen—Sieg- 
fried John, 101 pp., Braun, Karlsruhe, 
Germany, 1951. 


. Electrical Measurements and the Calcula- 


tion of the Errors Involved—D. Karo, Part 
1: DC, 191 pp., 1950; Part 2: AC, 1952; 
Macdonald, London, England. 


. Elektrische Messinstrumente mit Drehspuhl- 


Drehmagnet - und Dreheisen - Messwerken. 
Schaltung, Wiederstandsberechnung—Kunze, 
101 pp., Deutscher Funk-Verlag, Berlin, 
Germany, 1949. 


. Elektrische Messgeraecte—R. Langbein and 


G. Werkmeister, Leipzig, Germany, second 
edition, 1951. 


. Die Messung und Berechnung von Wider- 


staenden, Induktivitaeten und Kapazitaeten 
Aller Art—H. Laporte, 150 pp., Germany, 
1950. 


. Electrical Counting—W. B. Lewis, 144 pp., 


Cambridge Univ., London, England. 


Limann, 304 
pp., Franzis Verlag, Munich, Germany, 


third edition, 1947. 


Spannungs - und Phasenregelung 
fuer Messzwecke—Moeller, 161 pp., G. 
Braun, Karlsruhe, Germany, 1949. 


. Abriss der Allgemeinen Elektrischen Mess- 


technik—Franz Moeller, 64 pp., Wissen- 
schaftliche Verlagsanstalt K.G., Hannover, 
Germany, 1949. 


American Theses 


1. 


Apparatus for the Precise Determination 
of Phase Velocity of Microwaves—William 
J. Barclay, Ph. D., Stanford University, 
1950. 


. The Velocity of Light as Measured by the 


Resonant Microwave Cavity Method—Kees 
Bol, Ph. D., Stanford University, 1951. 


. Field Strengths and Spectra of High Fre- 


quency Gas Discharges—Clarence 8. Clay, 
Ph. D., University of Wisconsin, 1951. 


. The Development of an Apparatus for the 
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Measurement of Short Time Mean Power 
in Complex Audio Waves of Rapidly Vary- 
ing Amplitude—Huntington W. Curtis, 
Ph. D., University of Illinois, 1950. 


. Design and Calibration of a New Appara- 
tus to Measure the Specific Electronic 
Charge—George C. Dacey, Ph. D., Cal- 
ifornia Institute of Technology, 1951. 


. On the Production and Testing of Porous 
Core Cathodes—George Feher, M.S., Uni- 
versity of California, 1952. 


. A Method of Measuring Statistical Varia- 
tions in Short Time Delays—J. R. Ford, 
M.S., University of California, 1950. 


. A Method for Accurately Measuring the 
Index of Refraction of Gases at Microwave 
Frequencies—William F. Gabriel, Ph. D., 
University of Wisconsin, 1950. 


. The Optimization and Analysis of Systems 
Jor the Detection of Pulsed Signals in 
Random Noise—H. Hanse, Ph. D., Massa- 
chusetts Institute of Technology, 1951. 


. A Mathematical Analysis of Errors in Mi- 
crowave Angle-Of-Arrival Measurements 
Jerry A. Hawkins, M.S., University of 
Texas, 1951 


. Circular Apertures and Their Effects on 
Half-Dipole Impedances—Elimer O. Hartig, 
Ph. D., Harvard University, 1950 


. Dielectric Constant Measurements at a 
Millimeter Wavelength—Paul Hertel, M.S., 
University of Texas, 1953. 


. A Device for Measuring the Velocity of 
Sound Instantaneously and Continuously 
Over Considerable Distances—Elmer Hix- 
son, M.8., University of Texas, 1948 


. Pulse Method for Determining Small 
Changes in Sound Velocity in Solids 
Richard D. Holbrook, Ph. D., Brown Uni- 
versity, 1950. 


Determination of the Effect of Secondary 
Emission in Power Tubes—Hsiung Hsu, 
Ph. D., Harvard University, 1950. 


. Statistical Time Studies of the Distribution 
of Very High Frequency Fields in Gulf 
Coastal Region—Ronald F. Keener, M.S., 
University of Texas, 1949. 


. Magnetic Amplifier Analysis Using Fluz- 
Charge Theory—Paul M. Kintner, Ph. D., 
University of Illinois, 1951. 


. The Indicated Angle-Of-Arrival By Phase 
Front Analysis—Alfred H. Lagrone, M.S., 
University of Texas, 1948. 


. Noise and Varying Parameters in Fized- 
Gun Fighter Fire Control Systems—Aldro 
I. Lingard, Ph. D., Massachusetts Insti- 
tute of Technology, 1951. 


. Distortion in Frequency Modulation Sys- 
tems due to Sideband Discrimination— 
Bruce D. McVey, M.S., University of Cali- 
fornia, 1950. 


. Determination of Perception Currents 30 
to 200,000 Cycles—Thomas H. Mansfield, 
M.8S., University of California, 1949. 


. Random Noise in Barium Titanate Ceram- 
ics—Stephen Morrison, M.S., University of 
California (L.A.), 1951. 


. The Measurement of Current and Charge 
Distribution on Cylindrical Antennas—T. 
Morita, Ph. D., Harvard University, 1948 


. Signal Detection in the Presence of Ran- 
dom Noise—Edwin B. Nietzel, M.S., Uni- 
versity of Texas, 1952. 


. 4 Study of the Coupling Induced Between 
Two Modes in a Microwave Cavity By a 
Gas Discharge in a Magnetic Field—Robert 
W. Olthuis, Ph. D., University of Michi- 
gan, 1951. 


Transient Analysis of Certain Non-linear 
Systems in Hydroelectric Plants—Henry M. 
Paynter Jr., Ph. D., Massachusetts Insti- 
tute of Technology, 1951. 


. Phase Measurement by Means of Slotted 
Coazial Lines—Phil Rogers, M.S., Uni- 
versity of Texas, 1947. 


. Effect of Noise on Range-Tracking Radar 
Systems—Jack P. Ruina, Ph. D., Brooklyn 
Polytechnic Institute, 1951. 


. Contact Resistance—William T. 
Jr Ph. D., Johns Hopkins 
1950. 


. Study of Noise in Missile Control Systems 
—William W. Seifert, Ph D., Massa- 
chusetts Institute of Technology, 1951. 


. The Variation of the Resistance of Re- 
sistors at High Frequencies—Ralph M 
Showers, Ph. D., University of Pennsyl- 
vania, 1950. 

. Measurement of Acoustical 
Robertson Stevens, M.S., 
California, 1950. 


Sackett 
University, 


Impedance 
University of 


. Photographic Determination of the Median 
Value of Continuous Radio Field Strength 
Measurements—Thomas H,. Thompson, 
M.S8., University of Texas, 1952. 


. Theory and Design of Electronic Circuits 
Applicable to the Measurement of Earth 
Motion—Joseph A. Volk, Ph. D., Uni- 
versity of St. Louis, 1950. 
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Fig. 1 — TRAK-RAK fork lift at top of column, lifting bundie of steel rod. Unit serves 3 long aisles of racks. 


TRAK-RAK SYSTEM INCREASES 
STORAGE SPACE, SAVES 22% 
CAPITAL BUILDING INVESTMENT 


When A. C. Leslie & Co. Limited, needed 
more storage area in its busy Toronto 
steel warehouse, it decided to “reach for 
the ceiling” with a Chicago Tramrail 
TRAK-RAK System of vertical storage 
and handling. As a result, the company 
estimates it not only saved 22% of pro- 
jected capital building costs, but increased 
the overall efficiency and speed of the 
Toronto operation. The company expects 
to gain further economies as the TRAK- 
RAK system is used to its full extent. 
A 5 ton capacity toprunning TRAK- 
RAK Crane was installed in each of two 
40 ft. wide bays to serve specially de- 
signed 18 ft. high material storage racks 
(Fig. 1) Each crane bridge has an over- 
head trolley, from which is suspended an 
electrically operated rotating column 


Fig. 2— Carriage equipped with 2 pairs of forks. 
Operator is flopping outer forks up. 


equipped with a special fork lift. All op- 
erations of the fork lift, which revolves to 
serve either side of the aisles, moves to- 
ward or away from the racks, and raises 
or lowers on the column, are controlled by 
the operator who rides with the carriage. 

Two pairs of forks are mounted on the 
carriage. The outer forks may be flopped 
back (Fig. 2) leaving the inside forks in 


position for handling palletized or crated 
material. For handling long boxes, bars, 
etc., the outside forks are flipped back into 
working position. 

A TRAK-RAK feature which added to 
handling speed and insured safe operation 
was the safety interlock switch system 
which prevents the column from running 


4 


Fig. 3 — TRAK-RAK column requires minimum aisie 
space for operation. 


into a rack and permits full rotation only 
when the unit is safely beyond the end of 
the racks. 

The A. C. Leslie Company reports that 
a similar TRAK-RAK System installed in 
its Montreal warehouse permitted a 37% 
savings in capital building investment with 
equally good operating efficiency and 
economy. 

For complete details on the TRAK- 
RAK System of vertical storage and hand- 
ling, write the manufacturer: 


Cee ie 
wee 


1318S. Kostner Avenue * Chicage 23, Ill 
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Standard Duty Types 
.05 to 40 hp. at 1750 rpm 


a a 


Medium and Heavy Duty Types 
2.6 to 810 hp. at 100 rpm. 


=¢ 


Radially 
Removal 

Flange-Mounted 
Types 


Types 
1.9 to 30 hp. at 

11 to 740 hp. ot 
900 rpm. 


Seana tees rpm. 
Put Trouble-Free Performance 
Into Your Equipment 
COMPARE THESE FEATURES: 


A type and size perfectly suited to 
your application. 


Year-after-year dependability, re- 
gardless of load or operating con- 
ditions. 


Completely machined for ease and 
speed of alignment. 


No lubrication required. 


Simple, rugged construction—few 
parts and no intricate mechanisms. 


Cushioned power transmission— 
load is transmitted through 
cushioning materials—no wear on 
the metal jaws. 


Double-life cushions—one half the 
cushions act as idlers, except on 
reversing loads—quick interchange 
provides a new set of cushions. 


Cushions are engineered to the load 
and service conditions. 


Ask Lovejoy to recom- 
mend the exact flexible 
coupling for your ap- 
plication. No obliga- 
tion. Request catalog. 
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4806 WEST LAKE STREET + CHICAGO 44, ILLINOIS 
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Since the inception of AUTOMATION 
magazine, many readers have out- 
lined problems to the editors and in- 
quired about sources for information 
and hardware to solve their problems. 
Knowing that some of the best pro- 
duction innovations contributing to 
success have been adapted from the 
experiences of others, often in wide- 
ly diverse industries, the editors have 
been actively applying this cross- 
fertilization process as one of the 
important approaches to effective and 
economical automation. In the ex- 
change of such information there is 
opportunity to stimulate additional 
interchange of useful data. To pro- 
vide this extra editorial service this 
issue continues a regular department 
devoted to questions and suggestions 
concerning systems, equipment and 
components for automated opera- 
tions. 


Case No. 1254-P 
Hopper Level Control 


We are trying to locate the 
names of companies who manufacture 
a unit which will control the volume 
of powdered clay in a hopper. 

We are planning on feeding the 
clay into the hopper by means of a 
screw conveyor. When the clay 
reaches a specified level, the con- 
trol will then stop the screw con- 
veyor. 

We would appreciate receiving the 
names of companies who produce 
such equipment... 


Production Manager 


° ° + 


Case No. 1064-P 
Detecting Metal in Hay 


: We are looking for a metal 
detecting device that would be prac- 
tical for our operation. This device 
would be used for detecting metal 
in baled hay being pushed at one 
end by slats that are attached at 
each end to a drag chain. After 
the bales are in this conveyor, the 
wires are removed. The cross-section 
of a bale of hay as far as the width 
and depth measurements are con- 
cerned is about 16 by 19 inches. 

The desired operation would be to 


Readers with problems concerning sys- 
tems, equipment or components for 
automated operations are invited to out- 
line them to: The Editor, AUTOMATION, 
Penton Bidg., Cleveland 13, Ohio. 
Solution suggestions should refer to 
case number and title of the problem 
involved. 


Readers having specific questions 
or problems are invited to outline 
them to: The Editor, AUTOMATION, 
Penton Bldg., Cleveland 13, Ohio. To 
develop practical solutions, problems 
will be published identified only by 
a case number and descriptive title. 
Suitable suggestions will be welcomed 
and should refer to case number and 
title of the problem involved. Sug- 
gestions and solutions to problems 
will be transmitted promptly and 
pertinent excerpts will be published 
in succeeding issues. 

Some questions for which answers 
are presently sought are included 
in this column. We hope that AUTO- 
MATION readers having suggestions 
or equipment to suit the needs, or 
having questions of their own, will 
participate freely in this forum and 
assist in the general advancement of 
the technology. 


have a device that would detect met- 
al, if any, in the bale and then 
through some system stop the move- 
ment of the conveyor... 

Manager 


Case No. 1256-P 
Lathe Loading and Unloading 


. . . We are interested in automation 
as related to machining of metal 
parts. More specifically we are in- 
terested in automatic transfer equip- 
ment that would automatically load 
and unload parts from engine lathes. 

Small Machine Shop 


° ° ° 


Suggestions For 1199-P 
Tinning Brush Leads 


. It is our suggestion that you 
recommend to this project engineer 
that he forget about an automated 
operation for the soldering of his 
braided leads, unless he can foresee 
tripling their production and sales 
requirements. At the present rate of 
production he could not write off the 
cost of the equipment in a reason- 
able period of time. It is TAB's 
opinion that there are many areas 
within that particular plant where 
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automation principles could be ap- 
plied to much greater advantage 
than in this particular operation .. . 


Howard Shambaugh 
TAB Engineers 


e 


. We are interested in discussing 
your reader’s problem with him. The 
situation looks fairly straightforward 
but a lot depends on the size and 
condition of the braided lead. We 
shall look forward to hearing fur- 
ther in this matter... 


E. W. Larrabee 
E. W. Larrabee Inc. 


¢ 


We have had considerable ex- 
perience on the automation of car- 
bon brush assembly. Please give us 
your reader’s name and address so 
that we can discuss this problem in 
specific detail... 

F. F. White 

Automation Development Corp. 


+ ° ° 


Suggestions For 1156-P 
Index Sheets and Tabs 


Your reporting of the case in 
which a manufacturer is in need of 
an automatic machine to produce 
plastic index strips was read with 
interest; perhaps you could forward 
this to the manufacturer and we 
could be of service to him. 

We would like to visit with the 
above manufacturer at his conveni- 
ence to discuss our qualifications 
and background in greater detail. 
We would then like to review the 
problem and make certain recommen- 
dations, including a proposal for the 
equipment... 


A. Froman 
The de Florez Co. Inc. 


° 


: We wish to offer our design 
and build services in supplying special 
automatic machinery for producing 
index sheets and tabs. 

The attached list will give you an 
idea of other special converting and 
packaging equipment which we have 
developed and which would probably 
be very similar to that required for 
subject project... 


J. R. Humphrey 
Humphrey Design Co. 


¢ 


Be advised that we are very 
interested in discussing this problem 
with the manufacturer. It may be 
interesting to note that we have 
solved a problem allied to this one. 

Ray Tetrault 
Barkley & Dexter Laboratories Inc. 
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has the AC solenoids 
you need... in 
the quantity 
2 you need! 


WesCo’s famous Series 100, 200 and 
400 AC solenoids—75 models in all — 
are immediately available in small 
or large quantities! One of these de- 
signs may fit your requirements. If 
not, WesCo engineers will design a 
special solenoid for your application. 
a Inquire now. 
WesCo designs and manufactures aircraft 
solenoids for military and commercial appli- 


The trademark cation. Write for complete catalog. 


i 
on millions of 


SERIES 100 { a 
solenoids since 1927 a: 


(Go WEST COAST 
Uss(@y ELECTRICAL MFG. CORP. 


233 W. 116TH PLACE « DIVISION 122 * LOS ANGELES 61, CALIFORNIA * PLymouth 5-1138 
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THOMAS TWO-WHEEL TRUCKS 


can be “JOB-SUITED” 
to haul Special Loads 
Faster and 


Easier 


WRITE FOR 
CATALOG NO 


THOMAS TRUCK & CASTER CO. 
715 Mississippi River : Keokuk, lowa 


PS ie Un: 
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THOMAS MAKES ALL KINDS OF TRUCKS, SKIDS, CASTERS AND WHEELS 


Circle 708 on Inquiry Card 





only OME motor 1s rigi 
FOR YOUR APPLICATION... 


TOTALLY 
ENCLOSED 


Blower and Drive Motor; 4 HP; air drawn over motor. 


@ One thing’s certain—just one motor 
is right for your application. Design engi- 
neers turn to Peerless more often than ever 
today because Peerless is equipped to pro- 


duce the motors that power their machines 


SPECIAL 
CONSTRUCTION 


best. There’s no need to fit the machine to 
the motor. Peerless has hundreds of motor 


Motor to fit customer's 
application design. 


designs—many of them created specifically 
to meet OEM problems. Give your next 
motor problem to the Peerless Representa- 
tive near you or write directly to the factory. 


We'll work with you to develop the one 


STANDARD 
EXPLOSION- 
PROOF 
MOTOR 


motor that meets your needs best. 
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ELECTRIC MOTOR DIVISION 


THE Poorboss.Electuic COMPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 
1 to 30 HP; also with NEMA C face and NEMA D flange. 1512 W. MARKET ST. - WARREN, OHIO 
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RECTIFIER OR M-G SET? 


By E. J. LAUGHLIN 


Mor., Metallic Rectifier Sales 
Westinghouse Electric Corp. 


REQUIREMENTS for direct current power continue 
to grow with industrial expansion. To keep pace, 
means for converting ac to de are changing and im- 
proving. New silicon and germanium conversion 
equipment is now available in addition to the well- 
known selenium power conversion units. The in- 
creased use of rectifiers has by now made dec dis- 
tribution systems practically obsolete. New ac dis- 
tribution systems are designed to deliver power ef- 
ficiently virtually everywhere; it is only logical to 
benefit from them by using on-the-spot power con- 
version units wherever dc is required. Generally, 
the static conversion equipment that best meets mod- 
ern conditions is the semiconductor rectifier. It may 
be the selenium type, which has been in use for over 
15 years, or the more recent type employing silicon or 
germanium units. For medium dc voltages any of 
these types may be used. Current opinion, however, 
is that silicon is to be preferred over germanium be- 
cause of the high inverse voltage rating of the former 
and its ability to operate at higher ambient tempera- 
tures. 


Selection Factors 


In selecting a suitable dc power supply for machine 
tools, several important factors should be considered. 
Seven major points are: application; original cost; in- 
stallation cost; maintenance expense; space and 
weight; quietness of operation; and efficiency and 
light load losses. Most applications of conversion 
equipment in the machine tool industry involve dc 
motors, magnetic chucks, solenoids, and dynamic 
braking. Of these, meeting power requirements for 
de motors is doubtless the most pressing problem. 

The type of speed control required often dictates 
the choice of power supply. If it is of the constant- 
torque, variable-voltage type, the m-g set is still pre- 
dominantly used particularly for applications above 
three horsepower. But if the application requires con- 
stant horsepower, and speed control by adjustment 
of the de motor shunt field, then a selenium or silicon 
rectifier is more likely the answer. The unit shown 
in Fig. 1 is typical of adjustable-speed, constant-horse- 
power applications; it is a 50-kw, 250-volt silicon pow- 
er unit supplying power to a large boring mill. Where 
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overhauling loads occur, such as in elevator equipment 
or for high inertia loads connected to a dc motor, 
dynamic braking control is available to work with the 
static rectifier to absorb the regenerated power. It 
cannot flow back through the rectifier. 

In Fig. 2 are set forth comparative cost to the user 
of m-g sets and various types of semiconductor rec- 
tifiers. The comparison assumes an m-g set compris- 
ing an ac motor and dc generator on a bedplate, with 


ns 
-— 
nde 


Fig. 1—This 50-kw 250-volt silicon rectifier supplies de requirements 
of a large boring mill in an adjustable-speed, constant-horsepower 
application. 


hand operated field rheostat, as against a static recti- 
fier in a ventilated enclosure with ac linestarter, two- 
winding transformer and pushbutton. It can be seen 
that the cost of selenium types is from 66 to 86 per 
cent of that of corresponding m-g sets. Although a 
comparison for only a few sizes can be shown, the 
data are comparable for sizes falling between those 
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FOR FLOWABLE MATERIALS 


by PRAB 


Insures Totally Enclosed 
Uninterrupted Bulk 


DRIVE AND 
". BOx 


INSPECTION 
OPENING 


RECEIVING 
HOPPER 


Pat. Pdg. 


EXCLUSIVE TWO-DIRECTIONAL CHAIN PRE- 
VENTS DISTORTION OR TWIST AND ALLOWS 
CONVEYING IN A VARIETY OF DIRECTIONS 
WITH NO TRANSFER POINTS . . . POSITIVE 
MATERIAL FLOW 


The liquid tight TUBE-VEYOR application to the right illus- 
trates a typical method of efficiently REMOVING and 
DELIQUIFYING chips from a machine tool and delivering 
them to a skid box. Note the ease of support and economy 
of space. This is just one of many applications 

— yours may differ. 


A single TUBE-VEYOR can be used to re- 
move chips continuously from any number 
of machines, effecting important econ- 
omies. Standard TUBE-VEYORS can 
handie up to 800 cubic feet per hour. 
Whatever your requirements: Any 

free flow material such as: Chips, 
sludge, sand, flour, shot, coal, etc., 

can be moved most efficiently 

with TUBE-VEYOR. 


PRAB engineers will meet 
your specifications — analyze 
your conveying problem. 


(DPR [NB Write for Catalog +500 
CONVEYORS, INC. 
30123 GROESBECK HWY.. ROSEVILLE (Detroit), MICH 
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listed. Further, rectifiers are purchased as packaged 
units that require no external control. Optional items 
such as instruments, ac and de hand-operated break- 
ers and indicating lights can be added to the package 
at a nominal cost. A new unit introduced into this 
lineup costs less than half the price of m-g sets in 
most sizes. It is a selenium rectifier designed to op- 
erate directly from a 208/120-volt, three-phase, 60- 
cycle network without the use of a transformer. Out- 
put is approximately 255 volts de. Although these 
units are not likely to be widely applied because 
there is no convenient way to adjust the de output, 
they do constitute a low-cost means of power con- 
version wherever 208-volt ac is available. As shown, 
costs of silicon rectifiers are currently above those 
of selenium, but with time, this differential seems 
likely to be reduced. 

The packaged rectifier is the least expensive of 
all types of power conversion equipment to install. It 
requires no foundation; it does not need to be bolted 
down; there is no leveling to be done; and it is easy 
to move from place to place with a fork lift truck. 
Since there is continual effort in all plants to secure 
better use of existing equipment and increased pro- 
duction, users welcome a power supply that can easily 
be moved from place to place and even installed off 
the floor entirely. Since each power unit is adjusted 
for its name plate voltage at the time of manufacture, 
installation requires only the connection of ac leads 
to the rectifier and the two dc leads to the load. If 
the ac supply voltage is higher or lower than the 
name plate rating, taps are available for setting the 
de output to the desired value. On standard units, 
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Fig. 2—Graphical comparison of initial cost of silicon rectifiers, selenium 
rectifiers, and m-g sets rated from 5-kw to 75-kw. Basis: m-g set first 
cost equals 100. 
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Fig. 3—Internal fan arrangement for a 100-kw rectifier. Replacing 
one large fan with three smaller units lowered noise volume and in- 
creased reliability. 


limits of ac voltage setting are plus or minus 10 per 
cent of rated supply voltage. 

Maintenance is, of course, an item that requires the 
strictest consideration. In this connection, rotating 
m-g sets invariably require the greatest amount of 
attention, while static rectifiers require the least 
A rectifier installed in a reasonably clean atmosphere 
will operate year in and year out without any main- 
tenance. When the atmosphere contains dust and 
dirt, it is well to clean the unit periodically with an 
air hose. Although filters can be applied to keep out 
much dirt these often become clogged to the point 
that air flow is restricted. 

In today’s plant floor space is at a premium and 
any significant saving is of great value. Comparing a 
typical 50-kw rectifier unit with an equivalent m-g 
set, the rectifier occupies a space measuring 31 by 
25 inches or less than 514 square feet; the m-g set 
takes up 1314 square feet, or almost three times as 
much space. A similar comparison can be made for 
the net weight of each. This is important on recti- 
fiers because very often they are best mounted on a 
shelf or a mezzanine floor, out of the way. Again 
comparing a 50-kw rectifier with an equivalent m-g 
set, the net weights are 2700 pounds for the m-g set, 
and 1600 pounds for the rectifier. In this case the 
rectifier is less than 60 per cent of the weight of a 
conventional m-g set. 

Quiet operation is an objective that is receiving 
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increased attention. Noise levels in most factories 
| are high and any measure that can reduce them is 
welcome. In Fig. 3 is seen the internal fan arrange- 
if Gou want to PRODUCE MORE ment for a 100-kw unit. By including three small 
fans rather than one large one, improved reliability 
as well as quietness of operation is gained. The fans 
are mounted inside with the blades away from any 
screened openings, and air is brought in at the front 
of the unit where it is reasonably free from dirt and 
- dust. 

with A OO ESO ATED Increasingly, attention is being directed toward 
efficiency, particularly since silicon and germanium 
rectifers have come into the industrial picture. The 
silicon unit installed on the boring mill, Fig. 1, has a 
full load efficiency of 90 per cent. At half load, effi- 
ciency is about 92 per cent, and it remains high down 
to about one-quarter load. Light load efficiency of rec- 
tifiers is most important since, in a normal day, a pow- 
er supply operates a good portion of the time at no 
load or on light loads. Rectifier no-load losses are 
normally less than half those of rotating equipment, 

for both silicon and selenium type power supplies. 


... develop Your 
PARTS FEEDING 


From a paper entitled, “Evaluating Packaged Direct 
Current Power Sources for Machine Tools’, presented 
at the Twenty-First Annual Machine Tool Electrifica- 
tion Forum sponsored by Westinghouse Electric Corp., 
Buffalo, April, 1957. 


INFLUENCE OF AUTOMATION 
MOTIVATION... os 


-»- AUTOMATION “emswrone foncasie, Pe 


OF THE technical factors that will affect the future of 
American industry, none, in my opinion, is likely 
to be of greater importance than automation. The 
word itself has only recently come into general use. 
It connotes a further extension of the long-time proc- 
ess of increasing the mechanization of industry, often 
aided and abetted by the use of electronic controls. In 
a sense, automation is “the automatic control of auto- 
matic machines.” This concept has led to dreams of 
push button factories which would suddenly throw 





32nd and BRANDES STS., ERIE, PA. + PH 4-6320 


~ nee } 
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ness takes, ved J C's parts feeding know- 
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This tremendous storehouse of 
parts feeding information is avail- 
able to you—make use of it and 
produce more—automatically. If 
you have a parts feeding job pend- 
ing, the chances are the answer is 
in your V FC Sales Engineers 
Data Book, ask about it. 


VIBRATORY FEEDER COMPANY 
Division of Automation Devices, Inc. 
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hordes of workers out of employment. In my opinion, 
this idea is quite erroneous. In the first place, the 
advance in automation will be gradual. Essential as 
it will be to hold down labor costs to meet mounting 
competition, it can only take place as rapidly as men 
can invent the required processes and equipment, and 
the instrument industries can devise and turn out 
the necessary control mechanisms, Other items that 
must be taken into account are the great amount of 
additional power that will be required and the possible 
lack of the extra capital needed for the installation 
of the necessary new machinery and equipment. Other 
factors that may impede its rapid progress are the 
tremendous demands that it will make for skilled 
manpower to operate and maintain the complicated 
equipment as well as to produce the required control 
devices. The question of finding markets for the in- 
creased output of goods also enters into the picture. 

However, many authorities assert that increased 


AUTOMATION—July 1957 





automation is essential to the attainment of a ris- 
ing standard of living in the next fifteen or twenty 
years. Mr. Ralph Cordiner, President of General Elec- 
tric, estimates that the United States will require 40 
per cent more goods and services by 1965 with only 
14 per cent more people available for the working 
force in that year. If this prognostication be correct, 
how vitally important it is that we should augment 
our productive facilities in every possible fashion. 

Such social opposition as may develop will be due 
to continued apprehension regarding so-called tech- 
nological unemployment. The fear of permanent un- 
employment from automation, in my opinion, is 
groundless in view of the history of the economic 
growth of the United States. The worker in 1850 
would have required three weeks at seventy hours 
a week to produce as much as a 1950 worker turned 
out in a single forty-hour week. The number of per- 
sons employed by private business has risen from 12 
millions in that year to about 60 millions now. Pro- 
ductivity has doubled since 1900, yet the rate of un- 
employment has gone down slightly. All told, the coun- 
try now offers 67 million jobs, many of which would 
not exist if our national economy were not so ad- 
vanced. 

The real problem of automation will be the tem- 
porary displacement of workers rather than perma- 
nent unemployment, just as was the case of the livery- 


men of fifty years ago who were superseded by motor | 
car dealers and automotive service men. The record | 


today shows that certain industries have actually in- 
creased their employment after undergoing automa- 
tion. The use of dial telephones, for example, started 
about 1920, and since that year the telephone operat- 


ing companies have doubled their employment. The | 
continuous flow method in oil refineries began about | 
the same time and employment in the oil industry | 
has increased about 100 per cent since. The rate of | 


labor displacement that will take place as the result 


of automation in the years ahead will probably be | 


small compared with the present rate from other 


causes. Currently about six million people leave or 


enter the United States labor force every month. 
For the reasons I have recited, it seems obvious 


that automation will not strike all of a sudden like 


a bursting shell. It will come on gradually and allow 


time for adaptation and adjustment. Its primary im- 


pact will be to create new opportunities, new occu- 
pations, new skills, higher living standards, more 
interesting jobs and the chances of setting up profit- 
able businesses in fields that are non-existent at 
present. It is obvious, too, that automation will re- 
quire more people at the management level because, 
after all, machines cannot think. The use of judgment 
and imagination, which are attributes of individual 
human beings, will still be required. Automation in 
the future will play its part in both small and big 
business, wherever it proves to be cheaper than pres- 
ent methods. Hence the far-sighted manager will give 
the matter his constant and unfailing attention. 


From a paper entitled, “Factors Affecting the Fu- 
ture of American Industry” presented at the Annual 
Dinner of the Manufacturer’s Association of Lan- 
caster, Lancaster, Pa., Jan. 1957. 
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NEW PISTON PRESSURE SWITCH 
— REALLY TWO FOR THE PRICE OF ONE 


ACTUATION POINT ADJUSTMENTS 
ae ——— 


Model C9622 is capable of sens- 
ing two different pressures in one 
system and actuating independent 
electrical circuits at any two de- 
sired points, usually a job for two 
units. Useful where a system pres- 
sure must not exceed nor fall be- 
low predetermined values. 


Simplifies plumbing, cuts instal- 
lation cost in half, relieves space 
problems. 


*With calibrated dials 

(both settings can be made 
visually without gauges) 
Without dials $29.50 

Both prices subject to the usual 
quantity and trade discounts. 


WE BUILD IN WE DON'T USE 


LINKAGES & 
BEARINGS 
Which wear quickly 
—(cause settings to 
drift and switch to 

fail). 


RUGGEDNESS 


Can take surges— 
(High proof pressures ) 
Continuous operation— 
(Millions of cycles) 
No sticking— 
(in dirty fluid ) 


LABOR & MATERIAL SAVINGS 


UNSEALED 
PISTONS 


Which add to your 
installation cost (re- 
turn piping). 

Are critical to dire— 
(pistons get stuck). 


BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 
5125 Alcoa Avenve, los Angeles 58, California 


Ask for bulletins 9622 and C9622. 


No return drain piping— 
(Sealed piston ) 
Mounts where convenient 
(Operates in any position, 
Not sensitive to vibration ) 
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HERE’S HELP 


THAT SOLVES TROUBLESOME 
BULK HANDLING PROBLEMS: 


VILRHL 


Tubular and Pivoted Bucket Conveyors 


Hapman Tu- 

buiar Con- 

veyors move 

almost any 

bulk mate- 

rial—wet 

or dry— ™ 

through any plane or angle. 

They're dust, liquid and 

odor-tight. Investigate! 
WRITE for Bulletin T-A77 


apoveecese CONVEYORS, INC. 


DIVISION HAPMAN-DUTTON COMPANY 


Exclusive top loading device 
on Pivoted Bucket Carrier 
handles fragile materials 
gently. Many other unique 
advantages. 

WRITE for Bulletin P-A77 


KALAMAZOO/|)} MICHIGAN 


In British Commonwealth & Europe: Fisher ond Ludlow Ltd., Birmingham 
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Air Cylinder 
MAC-385 


The aluminum cans shielding the R.F. coils we make for one of 
America’s largest T.V. manufacturers need two clean holes punched on 
each side and one at the top. This was a wastefully time consuming job 
until we made the machine, shown above, to do the job automatically. 


Now, thanks to Clippard Miniature Air Valves, Cylinders, Manifolds, 
Accessories and Fittings, used in the positions shown, we throw not only 
@ FASTER punch, but a BETTER, CLEANER one! 


Because of their versatility in control and work feeding operations, 
small size and ease of mounting, you, too, will find Clippard Miniature 
Pneumatic Devices useful in speeding production and improving quality 
of work. Keep an adequate supply in YOUR stockroom ready for imme- 
diate use! Write, NOW, for free literature and attractive prices. 


DEALERS-DISTRIBUTORS: Write for attractive NEW sales proposition 


2 
Ciipperd INSTRUMENT LABORATORY, INC. 
7360-A Colerain Road, Cincinnati 24, Ohio 


Manvfacturers of R.F. Coils, Electronic Equipment, Miniature Pneumatic Devices 
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APPLYING NUMERICAL CONTROL 


By CLAUDE D. COFFIN 


Senior Electrical Engineer 
Warner & Swasey Co. 


FOR QUITE SOME TIME now a large number of 
machinery manufacturers have been taking a general 
view of numerical controls with one basic question in 
their minds. Why should we put numerical controls 
on machinery? Many reasons have been cited and 
many examples have appeared, all showing marvelous 
gains for the users of numerical controls. However, 
such widely different techniques have been used on 
such a wide variety of machines that only one com- 
mon fact seems to remain—that is, the conclusion that 
numerical controls have a place and should be used. 

Most numerically controlled machines are complete- 
ly automatic in their operation. Many of the gains 
credited to numerical control arise from automatic 
operation only. Automatic operation is a gain any- 
time it is obtained, and it certainly can be obtained 
by means other than numerical control. Many of 
the numerically controlled machines which have been 
publicized to such great extent recently can really 
attribute most of their gains to the fact that de- 
cisions and operations by the operator have been elim- 
inated and an automatic cycle has been accomplished. 
In some cases the same automatic operation with 
the same time cycle could have been obtained with 
equal efficiency by conventional means. 

Another fallacy into which we may have a tendency 
to fall is that by some miraculous phenomenon, a 
metal cutting machine with numerical control can 
cut metal faster than a machine under more con- 
ventional control. This definitely is not the case. The 
limit of how fast a cutter can move through metal 
is still determined by cutter life and horsepower sup- 
plied. Whether a machine has numerical control or 
more conventional control, the basic facts of cutting 
metal have not been changed. 

Intimation that there are no gains from numerical 
control is not intended. When an extremely complex 
shape is to be machined, such as in an aircraft skin 
or spar, we have an entirely different situation. Ma- 
chines with conventional controls are totally incapable 
of machining these shapes. Even using contour follow- 
ing or tracer control we find a very difficult situation. 
The shapes are so complex that no single template 
can provide all the necessary information to control 
the machine. This leads to a condition of multiple 
templates and all of the problems involved in main- 
taining correct relationship between templates. There 
is quite an accumulation of inaccuracies due to manu- 
facturing tolerances on the templates themselves, 
as well as tolerances in the mounting of the templates 
with respect to each other. While this situation is 
not an impossible one, it is certainly fair to say that 
it is an extremely difficult one. Certainly many hours 
are required to set up such a machine before the first 
part can be made. Here is a place for numerical con- 
trols. Even though the numerical controls become 
very complex and expensive the gains to be realized 
by their use can more than justify their expense. 
Other jobs which fall in the same category include 
multi-dimensional cams and also turbine blades. 

If we consider these numerically controlled mach- 
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ines, what does the user actually gain for the dollars 
he has invested in the control? He can make the first 
piece of a lot an acceptable piece. In other words, 
he does not run the chance of scrapping several 
pieces while setting up the machine. The other big 
gain is that he can change the setup quickly. The 
machine is not kept idle for a long period of time 
during setup. 

With a proper record there is very good like- 
lihood that the machine will perform its functions 
accurately simply because of the fact that numbers 
in themselves do not have any error; they are specific. 
This is in distinct contrast to templates, for no tem- 
plate can be made or mounted without some toler- 
ance. The numerical machine can be in operation 
quicker because it takes very little time to insert a 
numerical record into the control cabinet of a machine. 
Many hours could very easily be spent in putting 
templates on a tracer machine, making trial cuts or 
trial motions to check alignment, and adjusting one 
template with respect to another. It must be re- 
membered that the cutter or cutters and the work- 
piece must be mounted on the machine in the manner 
planned for when the record was prepared. The time 
involved in mounting the workpiece and cutters is 
essentially constant regardless of whether the ma- 
chine is numerically controlled or controlled by other 
means. 

By this brief example we can see the real gains 
obtained with numerical control or recorded informa- 
tion control; there is no tolerance in commands given 


PREPARATION 


. . . + @ revolutionary new 


to the machine, and essentially zero time is required 
at the machine to insert control commands. The first 
item is one which carries a different dollar value on 
different types of machinery. Therefore, we may say 
that this factor has high dollar value only in the case 
of extremely complex operations. The second item, 
zero control setup time, is an entirely different story. 
The fact that a machine can be made to produce 
parts during a greater percentage of the time that 
machine is on the shop floor certainly carries con- 
siderable dollar value for every machine. The fact 
that setup time can be reduced—and setup time of 
the controls can be reduced essentially to zero-—im- 
plies many possible savings. For example: The ma- 
chine can make more parts during the course of its 
useful life; parts can be made in smaller lots; the 
machine user can operate with less inventory of parts 
on hand. These facts in turn lead to a whole realm of 
imaginative thinking resulting in still more economic 
savings for the user of such a machine. 


Selecting Type of Control 


Numerical control of a machine requires some de- 
vice mounted on the machine to give electrical in- 
formation regarding the position of the member to be 
controlled. This device is known as the feedback 
element, or more properly, as the transducer. The 
transducer may take many different forms. It may 
be an analog or digital transducer. The analog trans- 
ducer gives an electrical signal where some property 


“PIG-TAILOR 


mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES. 


“PIG-TAILOR” *.. 


“SPIN-PIN” *.. 


The “PIG-TAILOR" plus “SPIN-PIN" — Accurately Measures, Cuts, Bends, 


eeeese 
training time. 


PIG-TAILORING provides: 
1, Uniform component position. 
2. Uniform marking exposure. 7. Better time/rate onolysis. 
3. Miniaturization spacing control, 8. Closer cost control. 
4. “S” leads for terminals, 9. Invaluable labor saving. 
5. “U™ leads for printed circuits. 10. Immediate cost recovery. 


* PATENT PENDING 
BRUNO-NEW YORK 
DESIGNERS AND MANUFAC 


460 WEST 34th 


TURERS 


ne 


STREET . 
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6. Individual cut and bend lengths. 


F 


INDUSTRIES 


4 


Ejects and Assembles both leads simultaneously to individual lengths and 
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour 


PIG-TAILORING eliminates: 
- Diagonal cutters. . Broken leads. 
- long-nose pliers. . Short circuits from clippings. 
- Operator judgment. . 65% chassis handling. 
- 90% operator training time. . Excessive lead tautness. 
. Broken components. 10. Haphozord assembly methods. 


CORPORATION 


f 


NEW YORK 1 N 
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STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 


Our production, engineering and tool- 
room facilities are geared to the volume 
usage of your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 


Lansing 4, Michigan 
Established 1914 
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Self-Aligning Bearings 





ROD END 
PLAIN TYPES TYPES 


Ext. 
INT. 
PATENTED USA 


Al) World Righm Reserved 
CHARACTERISTICS 


ANALYSIS 
Stainless Steel 
Ball and Race 


Chrome Alloy For types operating under high radial 
2 Steel Ball and Race ultimate loads (3000-893,000 Ibs.). 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


Bronze Race and For types operating under normal loads 
Chrome Alloy Steel Ball with minimum friction requirements. 


of the electrical signal varies with the position of the 
displaced member. The digital transducer gives an 
OFF-ON type of signal which indicates a number 
representing the position or movement of the dis- 
placed member. The analog transducers are represent- 
ed by such things as selsyns, resolvers, potentiometers 
and devices of that general nature. The digital trans- 
ducers are such items as commutators, pulse gener- 
ators and encoders. The selection of the feedback 
element or transducer is something which should be 
given very careful consideration by the machine man- 
ufacturer. It really is a measuring system or a gage 
and should be treated as such. The finest electronic 
control system can give operation no better than the 
source of information which is supplied to the con- 
trol system. For this reason an attempt will be made 
to bring out a few points which should be given 
careful consideration. 


Analog transducers generally measure or indicate 
the amount of something corresponding to a position. 
Use of this information then requires a precision 
measurement of the electrical quantity involved. In 
general, one-tenth of one per cent is a pretty fair ac- 
curacy for measurement of an electrical quantity as 
well as for precision of manufacture of the trans- 
ducer itself. This factor, taken as a limitation, would 
mean that if we must know the machine member posi- 
tion to one-thousandth of an inch, a single analog 
transducer can be used for a total travel of one inch 
only. This, of course, is not adequate for most ma- 
chine member displacements. Hence, when using ana- 
log techniques, it is generally necessary to use more 
than one transducer on each motion. This means gear- 
ing between the transducers. The electrical informa- 
tion from the slower or coarser transducer is used 
until the faster rotating or finer transducer can be 
used. It is frequently necessary to go to three or 
even four analog transducers. 

Another technique calls for using only the fine 
transducer and electrically keeping track of which ro- 
tation it is in throughout the cycle of the machine. 
This really amounts to instructing the machine mem- 
ber to rotate the transducer, and keeping track of the 
fact that it has followed each minute instruction 
to the extent that it never gets out of its proper posi- 
tion by a complete rotation. The instructions to the 
machine member drive must appear in small incre- 
ments or continuously and so a large amount of data 
must be supplied to the machine. This is essentially 
an incremental system of measurement since there 
is never an electrical signal which gives complete in- 
formation of the machine member position. This type 
of operation is apparently quite adequate in some 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve saad : 
under your demanding conditions. Southwest can design special Digital transducers are quite different in their 
types to fit individual specifications. As a result of thorough characteristics. The accuracy to which digital trans- 
study of different operating a ae a. onl ducers can be used is not in any sense of the word 
fi ds. rite for revise ngi- 

ee 57 a percentage type of measurement. It does not depend 
neering Manual describing complete line. Dept. A-57. : : ‘ 

on how much of any quantity is being handled. In- 


Tote ss PRODUCTS CO. stead, a quantity of something is turned on or off 


for each digit. Hence, the accuracy to which a digital 
1705 MOUNTAIN AVE., MONROVIA, CALIFORNIA i 
a transducer can be used is really determined by the 


instances. 


Digital Transducers 
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fineness with which the transducer can be manufac- 
tured. This precision, in combination with various 
methods of gearing to a machine member motion can 
result in almost any desired degree of accuracy. For 
example, one arrangement using the optical inter- 
ferometer principle is very capable of measurements 
in terms of a few millionths of an inch. With a linear 
digital transducer the precision of measurement does 
not depend on the total length of travel. On a rotary 
digital device the limit of precision is determined by 
the diameter of the rotating part (the same linear 
distance between digits represents a finer division of 
a rotation when taken on the circumference of a 
larger circle). 

The next item of consideration as we progress from 
the machine toward the record is the control cabinet 
at the machine. Unfortunately the machines which 
have received the bulk of the publicity to date have 
control cabinets which are large, complex and ex- 
pensive. This is probably the main reason why ma- 
chinery builders have been slow and cautious in 
using these techniques. The complexity of a com- 
puter varies greatly with the problem it must solve. 
So far, the greatest amount of work has been done on 
the most difficult problems. Cutting curved surfaces 
in two or more dimensions is a difficult problem and 
has led to large computer controls. Many different 
approaches have been taken to solve these complex 
problems. Some of the more recent approaches have 
resulted in simpler controls, showing that progress 
is being made. Fortunately, many machines do not 


involve such problems as curved cuts. In these cases, 
with simpler problems, the computer becomes a more 
reasonable piece of equipment. 

The amount and complexity of the data which must 
be supplied to the computer or data handling equip- 
ment at the machine is the most vital fact in deter- 
mining what media should be used to supply the in- 
formation to the computer or machine control. The 
most common types of data storage media are 
punched card, punched tape and magnetic tape. Some 
machines use two types of storage media for the 
same machine. 

Magnetic tape is generally preferred for the most 
complex operations. This preference stems from the 
fact that magnetic tape can record almost continuous 
variations of information. It comes very close to an 
analog type of storage medium. Magnetic tape can 
be used to store amplitude, phase, frequency, pulse 
width and other types of modulated electrical signals. 
Where continuous curves or continuously changing 
positions of a machine member are necessary, this 
type of storage medium seems ideally suited. 

Punched tape, in contrast to magnetic tape, records 
numbers directly. There is no continuous variable re- 
corded. Each line across the punched tape has a fixed 
number of hole positions which have either been 
punched or not punched. In general, a line of these 
holes across the tape will represent one decimal digit 
of a dimension. To specify a complete dimension re- 
quires several lines of hole positions. Another line 
of holes is often required for address. Address is an 





ave, TIME* MONEY: ENGINEERING 


on your Special 
Purpose Machines 


Swanson Standard Indexing Chassis 
make it easier for you to automate a wide 
variety of manufacturing, processing and 
assembly operations. No longer do you 
have to design and build your special 
machines “from the ground up”. When 
you start with a Swanson chassis, you get 
your automatic equipment started sooner 
.. completed earlier... at lower cost. 
@ Swanson units have a place in your 
equipment specifications. Talk with 

| your machine designers. 


Write for illustrated folder. 


Eas = 


—— 
SINCE 1919 1 fae 


SWANSON-ERIE 


14 EAST €9IGHTH ST., ERIE, PA, 


> 


“ee 
Series B & C Turret 
Index Modeis—for 
medium and light 
applications, 


Series H Turret 
index Models 
for heavy duty 
applications 


Series . Auto-Tran Straight Line 
Indexing Chassis—for automatic 
or semi automatic assembly and 
processing operations 


Series K Turret Index 
Models — tor heavy duty 
applications with center 
Column tool mounting 
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Here’s the Answer to Accurate Timing | 
of Electrically Operated Equipment — 


ZENITH 
PA 
TIMER 


Especially recommended for 

operation of blowers, pumps, 

agitators, mixers, conveyors 

and other machinery... 

widely used for plastic moulding, rubber curing, 
heat treating, enamel baking, light exposure and 
similar operations. 


Fully enclosed. Double-throw, single-pole switch. 
Self-starting slow speed industrial 

type synchronous motor. Time range: 

60 seconds to 72 hours. 


Send for full information, including 
bulletin on Zenith’s complete line 
of automatic control equipment. 


ZENITH ELECTRIC CO. 


145 WEST WALTON STREET bd CHICAGO 10, ILLINOIS 
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COOPER WEYMOUTH 
AIR OPERATED SLIDE FEEDS 


Boost Power Press Production 


—_— 


Specifically designed to solve 
the automatic feeding prob- 
lems in press rooms. Simpli- 
fied, open throat construction. 
Air operated from standard 
shop lines. Easily set up and 
adjusted at the front, rear or 
sides of press for accurate 
long or short runs. Cooper 
Weymouth Air Feeds, made in 
five sizes, will feed lengths 
up to 36”, of stock up to 18” 
in width. They are readily 
adaptable to material of ir- 
regular cross section and ideal 
for use with hydraulic presses. 


rl] eoccccce 


Ask for 
Cooper Weymouth 
Stock and Wire 
Straighteners. Can 
be used with all 
Cooper Weymouth 
Air Feeds. 


SEND FOR INFORMATION ON THESE AND OTHER PRODUCTS 


COOPER WEYMOUTH, INC. 
600 HONEYSPOT ROAD, STRATFORD, CONN. 


Circle 721 on Inquiry Card 


instruction stating what interpretation should be given 
the group of holes. The address generally precedes a 
block of holes and will give an instruction such as: 
The following group of holes are to be interpreted 
as an X slide position; the following group of holes 
are to be interpreted as a spindle speed; or any 
such instructions for which the control system has 
been designed. When such a system is used with 
punched tape, it is apparent that many rows of holes 
across the tape are needed for a complete instruc- 
tion. Since most tape readers have a finite top 
speed and normally read only one line of holes at a 
time, it immediately becomes apparent that informa- 
tion can be taken from a tape to a machine only at 
a rather low rate. 

One means of avoiding this situation is the use of 
the incremental system. Instead of recording complete 
dimensions on the tape, the tape is punched with 
numbers indicating the difference between the last 
and the next dimension. This reduces the size of the 
numbers recorded on the tape and so they can be 
spaced closer together and read faster. Another 
scheme is to move the tape at essentially constant 
speed, having the holes on the tape represent the 
number of thousandths of motion desired during the 
period of transit of the tape. This allows rapid 
movement without necessitating extremely high tape 
speeds. 

Punched tape is not an ideal data storage medium 
but in spite of its many drawbacks it is finding quite 
general use. The biggest reason for this wide ac- 
ceptance is that it is probably the most economical 
type of data storage equipment. It has been well 
developed for use in other industries and is com- 
mercially available from several suppliers. 

The other common form of data storage is punched 
cards. We can regard each punched card as sup- 
plying a block of information. A punched card can 
store a tremendous amount of information. Punched 
cards are in common use with nearly a thousand 
hole positions per card. Such large storage capacity 
makes it reasonable to use rather redundant storage 
codes to obtain other benefits, such as these: It be- 
comes feasible to use the conventional one-out-of-ten 
number system with separate columns for the given 
digits; it is possible to have cards printed with des- 
ignation of the various columns in terms of the ma- 
chine operation controlled by the column; it even 
becomes reasonable to include on the cards miscellane- 
ous information such as part or drawing number and 
card sequence numbers. 

Punched cards have many advantages but they 
are not all gain. Cards in themselves have a way of 
getting mixed up in a pile. This causes considerable 
confusion, to say the least. Cards also become 
frayed around the edges and sometimes refuse to 
work satisfactorily in a card reader. Card punching, 
handling and reading equipment is considerably more 
expensive than similar equipment for the other forms 
of recorded information. 


From a paper entitled, “Numerical Control for 
Machinery” presented at the 1957 Design Engineering 
Conference of the American Society of Mechanical 
Engineers in New York, May 1957. 
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Copies 


articles 


designed for 
accuracy and 


available 


As a regular service to readers, we will be happy to 


dependability where it COUNTS! 


ROBOT-EYE Photo Electric Controls incorporate many of the 
newest and most advanced features of electronic design and 
component miniaturization, for greater efficiency and versa- 


send copies of the desired articles as long as the sup- 


ply lasts. To obtain extra copies, just fill out one of 


the special reply cards included in this issue. 


tility of application. 


THESE ROBOT-EYE FEATURES MEAN A HIGHER STANDARD OF OPERATION: 


®@ Light and cell unit — swivel 


®@ Miniature construction permits 
installation in tight places. 

®@ Cell unit with cadmium sulphide 
cell has greater life and sensitivity. 
® Simple plug-in provision in am- 


® Light source utilizes low voltage 
bulb, operating below rated volt- 
age for increased bulb life. 

© Unit will follow counting opera- 
tions up to 600 per minute. 

® Robot-Eye unit works from either 
direct beam; reflection from object 


plifier for light and cell unit. or mirror reflection. 


MODEL RE-3 $65.00 
MODEL REC-36 with 6 digit reset counter $88.00 


For complete information write to: Dept. P1-7 
standard INSTRUMENT CORPORATION 
omnes & MEAT. TIMER CORPORATION 
657 BROADWAY, NEW YORK 12, N.Y. 
U ccunidlllliaidiihcenaptetnateitttintiaanbaiindieitenicienetiaaeadame ates 
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PENTON BUILDING, CLEVELAND 13, OHIO 


Logan—recognized leader in the devel- 
opment and production of the country's 
finest air control valves. Models to meet 
any production requirement. 


FREE SEND FOR “LOGAN CALCULATOR" 


LOGAN 4-WAY MEMBER: Natl Machine Tool Builders’ Assn.; Nat'l Fluid Power Assn. 
2-POSITION VALVE, 
BLEEDER VALVE 


ACTUATED 


LOGAN 2- OR 3-WAY 
VALVE, PALM BUTTON 
FOR HAND OPERATION 


LOGANSPORT MACHINE CO., INC. 
848 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 


[)} Facts of Life () 100-5 Logan- 

) 100-1 Air Cyls. square Cyls. 

[) 100-2 Mill-Type [J 100-5-1 Ultra- 
Air Cylinders mation Cyls. 

00 100-3 Air-Draulic 51 Presses 
Cylinders 62 Sure-Flow 

(C0 100-4 Air Valves Pumps 

To: 


NAME 
COMPANY_ 
ADORESS. 


(0 200-1 Hyd. Power 
U 


nits 
(0 200-6 Super- 
(0 200-2 Rotocast Matic Cyls. 


Hyd. Cyls. A 70-1 Chucks 


0 200-4 and 200-7 
Hyd. Valves 


(1 200-3 750 Series ABC Booklet 
Hyd. Cyls. Circuit Rider 
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WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 

] KG 7 “ER USED FOR 
PROTECTION 
1 U f OF AIR VALVES 


. Oil 
- 1000 P.S-! e 1)" Bore 


HOOKS INTO EITHER AIR OR HYDRAULIC LINE 


Operates on standard air line, or your hydraulic line. 


COMPACT, RUGGED CLAMP CONSTRUCTION 
All-welded bar stock insures strength. All pivot points are 


bushed with Merriman Broach Fit hardened bushings. 
UNIQUE ADAPTER JOINS CYLINDER TO CLAMP 


Prevents any deflection in clamp from being transmitted to the 
cylinder rod—for longer operating life. 


CYLINDER IS COMPLETELY NON-CORROSIVE 


End covers, tube and piston are made of brass—nickel plated 
for long wear and smooth action. All components oil-impervious. 
Hardened trunnion pins withstand wear. 


Write for Tracing Templates and detailed Catalog Sheets 


E&E ENGINEERING, Inc. 


15023 Harper Avenue + Detroit 24, Michigan 


Circle 723 on Inquiry Card 
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Mu 
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PSR dd lL ese eT 
TO DESIGN 1000 MORE FOR INDUSTRY'S NEEDS! 


i merel Semmes Ms 20808 Bld eae be | 


2550 RIVER ROAD - CINCINNATI 4, OHIO 
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The Air Trap is auto- 
matic and eliminates 
manual draining. 


CYLINDERS 
| CONTROLS 
=)! PNEUMATIC 
Fro” Aas TOOLS, ETC. 

The FILTER removes solids .00039 and larger. 

Transparent bowl provides visibility. The 

REGULATOR can pass large volume with an 


unrestricted fiow and minimum pressure drop. 
Self-bleeding, compact. 


The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 


PRODUCTS 


46 VICTOR AVE., Div. 17 
DETROIT 3, MICHIGAN 


Circle 725 on Inquiry Card 


REPRESENTATIVE WANTED 


Sales representatives wanted. To sell special auto- 
mation control panels. Instrumentation, test panels, 
explosion proof controls to both OEM, industrial 
and users. Well-rated, well-established firm now 
expanding from Midwest. Many key East Coast 
and other territories open to qualified men. Ad- 
iress Gemco Electric Company, 25181 W. Eight 
Mile Road, Detroit 19, Michigan. 


CLASSIFIED RATES 


POSITION AVAILABLE 


per word, per insertion $.24 
Minimum $12.00 (permits 50 words). 


POSITION WANTED 
per word, per insertion 


Minimum $3.60 (permits 30 words). 


Box Numbers count as 1 line or 8 words 
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patents 


Copies of patents are available at 25 cents 
each from the Commissioner of Patents, 
Washington 25, D.C. 


CONVEYOR FOR HOT MATERIAL 

Flexible belt conveyor has suitable heat-resist- 
ant material on both faces. Installation provides 
a twist in the return run so that each face con- 
tacts the hot material only every other cycle. Pat- 
ent 2,784,834 by James O. Trinkle, assigned to 
B. F. Goodrich Co. 


ELECTRICAL WEIGHING OR MEASURING APPARATUS 


Magnitude of a quantity is measured by the 
amount of shift in the relative positions of two 
spaced apart coils and an armature influencing 
their reluctance. Patent 2,786,669 by Edward S. 
Safford and Willis R. Swanson, assigned to Control 
Cells Corp. Inc. 


WORK INDEXING ARRANGEMENT 


Movable work holders having projecting lugs are 
intermittently indexed by a cylindrical cam sur- 
face which engages the lugs. Patent 2,789,683 by 
Alfred R. Stahl, assigned to General Electric Co. 


ARTICLE FEEDING HOPPERS 


Combined agitator and feed scoop rotated in a 
hopper containing articles to be fed engages and 
aligns them with an outlet feed tube. Patent 
2,790,548 by Robert P. Scherer, assigned to R. P. 
Scherer Corp. 


METHOD AND APPARATUS FOR THE CONTINUOUS 
CASTING OF METAL 


For the continuous casting of metal sheet, molten 
metal is fed to a cavity and flows up between two 
cylindrical rolls which rotate in the direction of 
metal flow. Patent 2,790,216 by Joseph L. Hunter, 
assigned to Hunter Engineering Co. 


WORK-LOAD INDICATOR 


Hydraulic valve device, for use on a machine 
tool having a fluid motor for feeding a tool, renders 
the tool inoperative when the tool reaches a pre- 
determined dullness and the pressure drop in the 
motor exceeds a given amount. Patent 2,790,340 
by Chester A. Cross, assigned to Machine Tool Con- 
trol Corp. 
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Satisfaction Guaranteed Or 
Money Back TRIAL OFFER 


HO Fittings ore guaranteed to seal pipe Thread 

JAW) SEAL 
00 pipe or 
fitting (ne 
messy pipe 


thread connections permanently agcinst all 
oils, practically all known chemicals and gases; 
to seal under high pressures or vocuum; to 
withstand —280° to plus 500° F.; to eliminate 
“overtightening” damage and pipe dope. 
Available in ¥4" to 24," 

$10.00 Trial Offer No. 1: eight ¥%", ten 
%", eight %", ten Ya" pipe thread HOM 
Fittings. 

$10.00 Trial Offer No. 2: eight 2", ten 
%", four 1” pipe thread WO Fittings. 
Send order to 


TRUQ) SEAL 


2015 N. Howthorne 


pipe thread sizes. 

Thread pipe 
or fitting 
4 threads 
inte pert 


DIVISION 


Fick Reedy Corporation 


Melrose Pork, til. 
“Miller Fluid Power” is alse a Div. of Flick-Reedy Corp. 


Circle 726 on Inquiry 
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TAN) tac HOPPER TO SHEAR 


AUTOMATICALLY 
PB : 


10,000 Ib. bundles are dropped into hopper, shown at 
right. Metering transfer table, in center, transfers the bars 
to the “V" roll conveyor, shown at left, through metering 
hands and escapement fingers, which release one bor 
at a time upon receipt of a signal from the “V” roll con- 
veyor, thus the powered “V" roll conveyor feeds the shears 
automatically and continuously at its maximum capacity. 


SPURGEON CO. 


23501 HOOVER ROAD 
VAN DYKE, MICHIGAN 


Circle 727 on Inquiry Card 


Write for 


Catalog 
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CUMULATIVE EDITORIAL INDEX 


Including siz issues. Number preceding the hyphen is month of issue; those following are page numbers in that issue. 


A 


Accessibility, electronic equipment, 
2-73 

Acoustic tile manufacture, 

Adamek, P. J. 

Producing Wire Assemblies Auto 
matically, 6-88 
Agricultural machines, 
Alarm systems, 5-103 

Aller, W. F. 
Measure Your Quality. . 
matically, 3-52 
Alspach, P. H. 
Developing Large Scale Automa- 
tion, 3-67 
Analog to digital converter, 7-14 
Analysis of production process, 2-46 
Annealing, 2-60 
Application engineering, 
equipment, 2-73 
Apprenticeship training, 
Assembly, 6-88 
auto frames, 6-60 
automated, 2-15; 5-47, 
59 
automobile engine, 
electrical equipment, 
electronic components, 
roller bearings, 3-58 
scheduling, 5-9 
Automatic screw machines, 
Automation, 
and human engineering, 6-25 
and labor, 2-9, 54; 3-150; 
5-12; 7-148 
and labor relations, 6-41 
and management, 3-150; 
and marketing, 6-152 
and the office, 4-143; 5-148, 
benefits, 4-54 
British education system, 5-53 
building block techniques, 5-70; 
7-51 
economics, 6-54 
education for, 4-35; 
engineering aspects, 
evaluating for, 3-67 
feasibility studies, 6-54 
for retailers, 6-92 
for small-lot production, 4-54 
in automobile industry, 3-31; 
4-23; 5-47; 6-41 
in business and 
in Italy, 2-138 
large scale, 3-67 
organizing for equipment develop- 
ing, 4-36 
philosophy, 3-12, 67, 144; 
68; 6-53; 7-27, 136 
planning for, 4-48, 143; 7-19 
small scale, 7-51 
social effects, 2-148; 
special purpose lines, 
standard equpiment, 
standardization, 3-39 
transfer machines, 5-74 
Automobile, 
body finishing, 6-74 
manufacture, 3-31 
parts manufacture, 
4-23, 58; 5-47; 6-60; 7-27 
transfer machines, 5-74 
Automotive parts manufacture, 5-65, 
79 
Axle housing manufacture, 5-79 


6-54 


7-1 


. Auto- 


electronic 


5-53 


2-54 
2-46; 3-139 
6-20 


4-23 


4-9; 


4-9 


194 


5-53 


2-148; 3-150 


industry, 6-162 


4-60, 


3-144 
5-79 
5-65 


2-34; 3-48; 


Balance, machine parts, 
Balancing, dynamic, 5-196 
Ball bearing manufacture, 
Banking between 
74 
Baran, V. W. 
Solving Automation Problems with 
Transfer Machines, 5-74 
Batch processing, 2-60 
Bearing manufacture, 4-23 
Beggs, D. 
Handling Devices for Heat Treat- 
ing, 7-62 
Behringer, E. L. 
What Degree Automation, 
Bentley, H. R. 
Automated Engine Plant, 
Berry, W. D. 
Progress in Stamping, 
Bibliography, electrical 
ments literature, 7-128 
Black, D. V. 
Bibliography of 
Electrical 
Bolz, R. W. 
Productivity and Progress, 
7-39 
Books on automation, 2-39 
Boring, precision, 4-57; 5-74 
Boyd, J. A. 
Coolants for Automation, 4-65 


4-134 


4-23 
operations, 5-65, 


3-40 
2-54 
2-67 

measure- 
Literature on 


Measurements, 7-128 


edit., 


146 


Braid, M. D. 

Automation for Valves, 4-48 
Brazing, 2-60 
Briquetting, chips, 
Brown, C. 

Design Developments Permit Auto- 

matic Setscrew Driving, 4-61 
Bulk handling, 6-86 


2-34 


C 


Cam 
6-76 
Camshafts, 3-48 
Can reclaiming machine, 
Cargill, D. A. 
Using Standard 
Castings, 
continuous strip, 
precision, 4-71 
Ceramics, firing, 
Chase, H. 
Three Presses Work Together, 4-58 
Chemical processing, 5-103 
Chicken picking, 5-92 
Chip handling systems, 
Circuits, preferred, 2-73 
Cleaning, 6-85 
ultrasonic, 7- 
Coil winding, 2-139; 
Color control, 5-96 
Communication, 
dial radio telephone, 6-16 
of technical information, 2-9 
production control, 6-12 
Components, 
electric testing, 6-64 
preferred electronics, 2-73 
Computers, 2-148 
for design, 2-16; 6-32 
memory for, 7-71 
planning for use of printer output, 
3-10 
Connecting rod assembly, 5-47 
Consulting engineering, 4-36 
Contents, 7-3 
Control, 
blast furnace charging, 
ecard, 7-27 
color, 5-96 
diesel engines, 3-16 
form preparation, 5-12 
heat program, 2-60 
hopper level problem, 
in-process, 3-54 
integral, 6-77 
machine tools, 3-40; 4-54 
machines, 4-45; 7-27 
mechanical-hydraulic, 
moisture, 6-142 
numerical, 2-53; 5-83; 
pH, 5-96 
photoelectric, 5-96 
positioning, 3-62 
positioning motors, 
post process, 3-54; 
press unloaders, 4-9 
process, 3-61 
program, 2-60 
proportional, 6-77 
proportional plus integral, 6-77 
punched card, 3-75 
punched tape, 2-53 
rolling mill, 3-75 
size, 3-40, 52 
static, 2-87; 3-73 
strapping table, 4-72 
tape, 3-63; 6-158; 7-27 
terminology, 7-53 
timing, 5-92 
welding machine, 6-71 
wrapping cutting, 5-102 
Control-display relationship, 2-150 
Converter, data, 6-59 
Conveying, TV tubes, 2-79 
Conveyors, 6-60 
chip, 2-34 
cleated belt, 3-10 
collapsible tube, 2-144 
diverting means, 6-158 
for heat treating, 7-62 
overhead, 5-10 
passenger, 5-10 
pneumatic for sand, 
slat, 5-92 
systems, 6-74 
trolley, 5-92; 
truck mounted, 
Coolants, 4-65 
Cost analysis, 
Cutting fluids, 
Cycle timers, 


operated hydraulic system, 


7-10 
Equipment, 5-65 
7-145 


2-70 


2-34 


55 


4-122 


5-20 


7-130 


6-76 


6-9 


3-75 


5-179 


6-142 


6-86 
6-87 


for 
4-65 


2-87 


automation, 6-54 


D 


Data converter, 6-59 

Data logging, 4-143; 5-103 

Data processing, 3-9, 143; 
5-24; 6-10; 7-71 


4-12; 


Data storage, 7-71 
Data transmission, 5-9 
Degreasing, 6-85; 7-55 
Delay timers, 2-88 
Design, 
for automated 
3-139; 7-19 
for automatic stamping, 2-67 
of components for reliability, 6-145 
of continuous production machines, 
4-41; 7-70 
of electronics for reliability, 
of machine elements, 5-148; 
Detectors, tramp metal, 7-16 
Development of equipment, 4-36 
Die block hardening, 2-60 
Digital, 
control, 
display, 2-15 
systems, 2-10 
Diodes, 2-150 
Disks, magnetic, 7-71 
Documentation, 6-162 
Drafting machine, numerically con- 
trolled, 2-39 
Drilling, 4-57 
and riveting machine, 7-82 
and tapping machines, 2-46 
gun, 7-46 
transfer machines, 
Driving setscrews, 
Drum escapements, 
Dyeing, 5-96 
Dyer, A. C. 
Reversing 
Leading to 
Positioning, 


production, 2-46; 


2-73 


5-194 


5-83 


4-66 
4-61 
2-80 


Mill Developments 
Punched Card Roll 


3-75 


E 


Economics, 2-54, 
of automation, 6-54 
Edge positioning control, 

Education, 4-35; 5-53 
Electrical, 

component testing, 6-64 

connection manufacture, 2-46 

measurements, 2-148; 7-128 

standard, machine tool, 2-148 
Electronics, 

assembly, 3-139 

component manufacture, 3-139 

component packages, 7-12 

component testing, 4-130 

control, 3-61 

reliability of, in business, 

terminology, 7-16 

units manufacture, 4-60 
Elevator selectors, 7-40 
Engineering, production, 
Engineers, 

training program, 3-9 

unionized, 2-24 
Equipment, development, 
Escapements, 2-80; 4-62 
Extrusion, impact, 4-71 


138; 4-68; 5-186 


3-65 


2-148 


2-133 


F 


Feasibility studies for automation, 
6-54 
Feedback, 
components, 2-19 
in machine tool control, 3-40 
system analysis, 6-77 
terminology, 7-53 
Feeders, 7-145 
escapements, 2-80 
selectors, 7-40 
Feeding, 6-88; 7-40 
assembly components, 6-71 
grinder, 2-70 
into baskets, 2-10 
setscrews, 4-61 
Finishing systems, 6-74 
Floats, 5-65 
Fluid heating, 2-60 
Fluxing wires, 4-41 
Food preservation, 3-64 
Food processing, 5-92 
Forming plastic tubing, 3-148 
Frames, auto, 6-60 
Furnaces, 2-60 
Fuse plugs, 
stripping & tinning, 4-41 


G 


Gage, W 

Painting Switch Housings Auto- 
matically, 3-66 

Gaging, 2-54; 3-40, 48, 52; 4-16 
differential, 4-23 
on machine tools, 4-68; 
post-process, 4-48; 6-86 
strip thickness, 3-65 


7-9 


Garment handling, 6-92 
Gate escapements, 2-80 
Gear blank manufacture, 3-40 
Generating station control, 4-14 
Glass cutting, 2-146 
Gleason, H. 8 

Automated Manufacture 

tronic Items, 4-60 

Gluing, 4-134 
Goyer, V 

Stripping and Tinning Wires, 4-41 
Grinder, centerless, 6-76 
Grinding, 4-68 

automated, 2-70 

control, 3-52; 7-9 

wheel dressing, 6-15 

yun drilling, 7-46 


of Elec- 


Handling, 3-40; 4-48, 54 
banking, 5-65, 74 
between presses, 3-10; 4-9; 5-101; 
6-28, 94 
bulk materials, 3-148 
cans, 4-64 
chips, 2-34 
conveying 
feeding, 2-70 
for heat treating, 7-62 
for gaging, 3-52 
for lathes, problem, 
furniture items, 4-12 
garments, 6-92 
green foundry products, 6-25 
ice, 3-64 
in cleaning, 7-55 
inter-operation 
lift trucks. 6-41 
logs, 5-196 
pallets, 5-179 
parts to & from presses, 4-58 
sheared plate, 3-65 
sheets, 6-158 
storage problem, 5-200 
strip material, 6-158 
through pressurized chamber, 5-96 
to machine tools, 4-68 
Hansford, V. N 
Hydraulic Machine Speeds Tube 
Knurling, 7-65 
Heat processes, 2-60 
Heat treating, 2-60; 5-100 
Height adjustment, 7-70 
Henwood, J. B 
Automating Batch Heat Processes, 
2-60 
Honing, 3-40, 52; 4-23 
Horenburger, W. E 
Subassembly Automation Fits A 
Budget, 7-51 
Human engineering, 
Hydraulics, 
controller, 6-77 
drive system, 6-76 
machine system, 7-65 
work-load indicator, 


2-22, 79; 


7-145 


7-130 


mechanisms, 6-45 


6-25 


7-145 


Ibser, H 
Automated 
3-48 

Impact extrusion, 4-71 
Inching for presses, 2-146 
Indexing, 2-53; 4-66 
assembly machines, 7-59 
mechanisms, 5-196 
welding machine, 6-71 
Induction heating, 3-14 
Industrial trucks, 6-32 
Information handling, 5-103; 
Infrared detector, 5-20 
Inspection, 2-54; 3-48; 5-47; 
automatic, 3-52; 6-142 
fluorescent, 3-64 
high frequency current, 2- 
journal boxes, 5-20 
photoelectric, 2-72 
x-ray, 2-72 
Instrumentation, 5-103 
Instruments, 4-14; 6-162 
position indication, 6-20 
Insulation removal, 2-66 
Integrating automatic 
5-65 
Interlocks, 2-146 
Italian automation, 


Camshaft Machining 


operations, 


2-138 


d 


Jaw-type escapements, 2-80 
Job-lot automation, 6-53 
Job shop automation, 4-54 
Johnson, W. G. 
-Investigate Before You Automate, 
4-68 
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K 


Kamsler, W. F 
Dialogue on Data Log, 5-103 


L 


5-12 


6-41 


Labor, 2-54 
relations, 
Lahm, J. J 
Organizing for Developing Auto- 
mation Equipment, 4-36 
Lead wire preparation, 2-66 
Lieberman, D. A 
Proportional Plus 
trol, 6-77 
Lift trucks, 6-41 
Light, in communication, 4-10 
Lighting, emergency, 6-19 
Limit switches, 7-65 
proximity, 4-45, 72 
Literature on automation, 
Loaders, furnace, 7-62 


Integral Con- 


2-39 


Location gaging, 3-52 
Longland, DL. 14 
Improve System Reliability With 
Proximity Control, 4-45 
Lubrication, 
circulating, 5-15 
3-60 


2-22 


continuous, 
cyclic, 3-60 
program, 6-151 
systems, 3-31 


Machine tools, 
automatic screw 
British, 3-35 
‘‘building block’’ techniques, 5-70 
control, 4-68; 6-12 
copying lathe, 6-10 
developing for automation, 4-48 
drilling, 2-46; 3-48; 4-57, 66; 5-70 
feed control, 2-144 
grinders, centerless 
grinding, 4-68; 6-15 
honing, 3-40; 4-23 
lathe, 3-48 
lubrication, 5-15 
milling, 4-57 
numerical control, 2-53; 5-83; 6-9 
precision boring, 5-7 
presses, 4-58; 6-4 
radial drawing, 7-2 
radial drill press, 2-53 
screw machines, 4-23 
special purpose lines, 
spline rolling, 3-65 
standards in automated lines, 5-65 
tapping, 2-46; 4-57 
transfer, 3-31, 48; 

5-74; 6-53 
worktable positioning, 3-62 

Machines, 
assembly, 7-51, 59 
chicken picking, 5-92 
cleaning, 6-85 
electrical testing, 
garment steaming, 
inspection, 6-142 
knurling, 7-65 
numerical control, 
packaging, 5-101 
problem for index 

tabs, 5-200; 7-130 
replacement policy, 5-186 
scheduling, 2-150 
special purpose lines, 5-79 
standard in automated lines, 5-65 
transfer device, 6-45 
transformer producing, 4-122 
tube bending, 6-87 

Magnetic amplifiers, 2-87; 3-14, 
4-73 

Magnetic, 
disk units, 
equipment 
memory units, 7-71 
particle inspection, 3-64 
tape units, 7-76 

Magnets, 
alloy for, 
for timing, 

Maintenance, 
lubrication systems, 3-31 
of electronic equipment, 
preventive, 7-33 

Management planning, 3-67; 

Manufacture of, 
acoustic tile, 6-54 
air frames, 7-82 
ammunition, 2-72 
appliances, 6-78, 94 
automobiles, 3-31 
automobile bodies, 6-74 
automobile drain troughs, 7-27 
automobile engines, 2-54; 5-74 
automobile floor panels, 2-67 
automobile frames, 6-60 
automobile parts, 2-34; 3-48; 4-23, 

58; 5-47, 65, 79; 7-46 
automotive frame members, 
axle housings, 5-79 
ball bearings, 4-23 
ball stud sockets, 7-51 


machines, 4-23 


6-76 


4 
94 


27 


5-79 


4-29, 57, 66; 


6-64 
6-92 


5-83; 7-138 


sheets and 


7-72 


applications, 7-20 


4-12 
5-102 


2-73 


5-186 


4-66 
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bent tubes, 6-87 
bicycle tire beads, 7-33 
blower wheels, 7-45 
camshafts, 3-48 
carbon brushes, 
7-130 
cigarettes, 2-144 
clad copper wire, 2-9 
compressor housings, 6-71 
connecting rod assemblies, 5-47 
copper wrought shapes, 4-19 
differential housings, 4-57 
electrical coils, 2-144 
electrical connections, 
electron tubes, 5-20 
electronic components, 
electronic units, 4-60 
fuse plugs, 4-41 
gear blanks, 3-40 
hosiery, 5-96 
index sheets & tabs, 5-200; 7-130 
motors, 5-9 
pinion gears, 
piston rods, 
pistons, 5-79 
rectifiers, 6-87 
rocker arms, 5-65 
skate wheels, 7-59 
steel drums, 5-100 
switch housing, 3-66 
television tubes, 2-79 
terminal blocks, 2-46 
transformers, 4-122 
valve tappets, 6-76 
valves, 4-48 
wire assemblies, 
Manufacturing, 
methods, 4-143 
processes, 7-148 
Manufacturing engineering, 
133; 3-67 
Marketing 
6-152 
Marking, 4-134 
Materials handling, 5-179; 6-85, 86 
Materials, in manufacturing, 7-148 
McRainey, J. H 
Tape and Card Controlled Ma- 
chines, 5-83 
Measurement, electrical, 
Measuring, 
diameters, 6-86 
mechanical displacement, 
pressure, 2-12 
speed, 6-158 
water in oil problem, 5-200; 6-142 
web width, 2-146 
Memory, 7-71 
Merchandising, 6-92 
Metals, 
detector, 7-16 
surface whisker growth, 
Meter relays, 7-14 
Metering liquids, 3-148 
Microfilm, 
for drawing storage, 7-9 
for punched card storage, 7-12 


problems, 6-142; 


2-46 


3-39 


5-65 


4-54 


6-88 


2-46, 


relation to automation, 


7-128 


7-145 


2-10 


Milek, J. T 
Bibliography of 
Electrical 
Milling, 4-57 
Moeller, L. J. 
Manufacturing 
Work, 2-46 
Moisture control, 
Molding, 2-144 


Literature on 
Measurements, 7-128 


Engineering At 


6-142 


N 


Neighbours, H. R 
Automation Aids 
Forming, 6-94 
Numerical control, 
7-138 


Steel Cabinet 


2-39, 53; 6-9; 


Oo 


Oiling, 3-31 

Operations research, 2-148 

Organization, for equipment 
opment, 4-36 

Organizing for 
ing, 2-133 

Orientation, of parts being fed, 7-40 

Oscillating timers, 2-87 


devel- 


production engineer- 


P 


Packaging, 2-146 
cans, 5-101 
machines, 4-10 
Painting, 3-66 
systems, 6-74 
Papermaking, 5-103 
Personnel, 2-54 
Philosophy, 4-68 
automation, 3-144 
‘building block’’ techniques, 5-70 
computer application, 3-143 
instrument purchasing, 4-14 
large scale automation, 3-67 
special purpose line, 5-79 
standard equipment, 5-65 
Photocells, 3-150 
feed control, 4-62 


industrial truck control, 5-101 
photoelectric devices, 3-150 
photography, 3-16 
photoelectric tape readers, 
Pilot lines, 2-46 
Piston manufacture, 5-79 
Planning, 
for automation, 2-54 
Plating current control, 
Pneumatic handling device, 
Positioning, 2-53; 4-134 
control, 3-62, 73, 75 
indication, 6-20 
Potentiometer, testing of, 
Precision boring, 5-74 
Presses, 4-58; 6-41 
automated, 2-67; 
underdrive, 6-60 
unloaders, 5-101; 6-94 
Pressure measuring, by 
potential, 2-12 
Process, 
analysis, 2-46 
centralized control, 
control, 6-77 
design, 4-48 
instrumentation, 5-193; 6-15 
Product engineering, 2-133 
electronic equipment, 2-73 
Production control, 3-150; 5-9 
Production engineering, 2-133 
Programing, 2-60; 3-75; 5-10; 7-27 
Proximity limit sw'tch, 4-45, 72 
Punched cards, 3-148; 6-59 
machine tool control, 4-54; 5-83 
rolling mill control, 3-75 
storage of drawings, 7-9 
Punched tapes, 2-53; 5-83 


7-82 


3-73 
6-25 


4-130 


6-28 


streaming 


3-61 


Q 


Quality control, 2-54; 5-47; 6-64 


R 


Radial drill presses, 2-53 
tandom access, to stored data, 7-71 
Ratchet escapements, 2-80 
Reader, E. G 
Skate Wheel Assembly, 7-59 
Rectifiers, 7-133 
manufacture, 
Regulators, 
Reliability, 
of electrical design, 6-145 
of electron tubes, 5-148, 194 
of electronic design, 2-73 
Reversing drive, 2-19 
Reversing mill control, 
Richardson, P. H 
Applying ‘‘Building Block’’ 
niques, 5-70 
Riveting machine, 7-82 
Robb, LD. T 
Automatic Testing for Telephone 
Manufacture, 6-64 
Rotary, 
agitator selectors, 7-40 
disk selectors, 7-40 
drum selectors, 7-40 
ring selectors, 7-40 


6-87 


voltage, 4-73 


3-75 
Tech- 


Ss 


Sage, R. N 
Producing Wire Assemblies Auto- 
matically, 6-88 
Sattler, R 
Developing Special Purpose Lines, 
5-79 
Saturable reactors, 4-73 
Scheduling roll positioning, 3-75 
Schwartz, 1. R. 
Centralized Control 
Electric Transmission, 
Scrap, chip handling, 2-34 
Screw jacks, 7-70 
Screw machines, 4-23 
Screwdown control, 3-65, 75 
Screwdriving, 4-61 
Selective feeding, 7-40 
Selectors, parts, 7-40 
Servosystem, 6-34 
Shell molds, production of, 5-196 
Shipping containers, 7-14 
Sims E. R., Jr 
Making Feasibility Studies 
Automation, 6-54 
Size, 
control, 3-40 
gaging, 3-52 
Slide escapements, 
Smith, J. R. 
Electronic Reliability Can Be De- 
signed-In, 2-73 
Smoothness indicator, 2-146 
Solder, tinning wires, 4-41; 6-142 
Soldering, 4-134 
Sonic separation, 2-146 
Special purpose lines. 5-79 
Spectrographic recorder, 5-100 
Spheroidizing furnace, 5-100 
Stamping, 2-67; 6-41 
automated line, 4-58 
Standardization, 3-39 


Stimulates 
3-61 


for 


2-80 


Standards, 6-162 
electronics terminology, 7-16 
machine tool electrical, 2-148 
pallet, 3-9 
Standby power, electric, 3-16 
Static switching system, 5-22 
Steel, bar products, 3-10 
Steel industry encyclopedia, 7-148 
Storage, 6-92 
mechanization problem, 
of drawings, 7-9 
of punched card data, 7-12 
Straightening, 3-60 
Strapping machine, 4-72 
Stripping insulation from wires, 4-41 
Stroud, ¥. H 
Gun Drilling Lowers Costs in In- 
tegrated Machining Line, 7-46 
Supervision, 2-19 
Support, instrument tubing, 3-14 
Switches, 
electromagnetic, 2-24 
magnetic scanning, 6-158 


5-200 


T 


Tapes, control, 2-53; 3-63; 5-83; 7-82 
magnetic, 7-71 
Tapping, 4-57 
Telemetering, 6-22 
Television tube manufacture, 
Temperature, 
control, 3-73 
sensing, 3-12 
Template cutting, 
trolled, 2-39 
Tension equalizing, 5-196 
Terminal block manufacture, 
Terminology, 7-53 
Testing, 2-46, 54; 4-9 
electrical, 6-88 
electrical components, 6-64 
electronic components, 4-130 
printing calculators, 7-20 
valve lifters, 5-65 
Timers, 2-87 
Timing, 5-102 
by conveyors, 
control, 5-92 
Tinning, 
brush leads, problem, 6-142; 
wires, 4-41 
Training, 
in industry, 7-34 
production engineers, 2-133 
Transcriber, punched cards, 
Transducers 
air to electric, 4-16 
magnetic motion, 2-144 
ultrasonic, 7-56 
Transfer devices, 6-45; 7-48 
Transfer-feed presses, 6-41 
Transfer machines, 3-31; 
57, 66; 5-74; 6-53; 7-46 
cycling control, 4-45 
for grinding, 3-52 
Transformer, machine 
4-122 
Transistors, 
Treer, K. R 
Escapements for Automatic Equip- 
ment, 2-80 
Applying Parts Selectors, 
Tubes, 
knurling, 7-65 
numerical indicators, 7-10 


2-79 


numerically con- 


2-46 


2-79 


7-130 


6-59 


4-10, 29, 


production, 


2-150; 6-10 


7-40 


U 


Ultrasonic, 
cleaning, 7-55 
equipment uses, 

Unions, 3-9 

Unloaders, 


2-12 


furnace, 7-62 


Vv 


Vending, 
automatic coffee, 
food, 3-14 

Voltage regulation, 

Voltage standard, 


2-10 


4-73 
4-73 


w 


Walker, J. R. 

Applying Magnetic 

2-87; 3-73; 4-73 

Warehousing, 6-92 
Weighing, batch, 3-148 
Welding, 3-148; 6-60, 71 
Wentworth, W 

Stripping and Tinning Wires, 4-41 
Wire, 

assemblies, 6-88 

stripping, 2-66; 4-41 

tinning, 4-41; 6-142 
Woehr, W. A. 

Automated Chicken Picking, 5-92 
Worktable positioning, 3-62 


Amplifiers, 


x 


Xerography, 7-9 


X-Ray inspection, 2-72; 5-20 





MULTIPLE ae Se 
Fh DoOGonoGOoN 
SPINDLE yt ou 


SCREWDRIVING a 
MACHINES Sell itt mew books 


The use of multiple spin- 
dle screwdriving machines 
is a great advantage on 3 MATERIALS AND PROCESSES IN MANUFACTURING 


assemblies requiring the | 7 By E. Paul DeGarmo, professor of industrial engi- 
driving of two or more / neering, University of California at Berkeley; 755 
screws. Standard machines = pages, 6 by 9% inches, illustrated, clothbound, pub- 
can be furnished to feed lished by Macmillian Co., New York; available from 
and drive up to 8 screws AUTOMATION; $8.75 postpaid. 
at a time. 

This profusely illustrated book surveys the broad 


ADVANTAGES OF MUL- fields of materials, processes and manufacturing tech- 
TIPLE DRIVING , ol niques as applied in modern industry. Prepared as 

; 2° ES a college text for engineering students, the informa- 
Simpler set-ups . . . — tion contained in this book is of interest to people 


Increased production tee in industry as well. Materials are discussed on the 
More uniform driving... 


basis of why they are chosen for certain applications, 
Easy to so ee COOK & CHICK and how they react when processed. Manufacturing 
Less handling of parts... processes such as heat treating, casting, forming, ma- 


Low maintenance costs... C oO MPAN Y chining, and joining by welding, brazing and solder- 


Furnish samples and iob ing are covered. Equipment to perform these opera- 
ompionnia when cae. 2415 WEST 24th ST. tions is discussed from the point of view of its rela- 


ing for quotation. CHICAGO 8, ILLINOIS | tive suitability and limitations. The concluding section 
of the book describes techniques relating to manu- 


Circle 728 on Inquiry Card facturing such as layout, finishing methods, and plan- 


ning. 


AN ENCYCLOPEDIA OF THE IRON & STEEL INDUSTRY 


Compiled by A. K. Osborne, technical librarian and 
information officer, the Brown-Firth Research Labora- 
tories; 558 pages, 5% by 9% inches, illustrated, cloth- 
bound, published by Philosophical Library Inc., New 
York; available from AUTOMATION; $25.00 postpaid. 


This English reference book contains explanatory 
definitions of terms for materials, tools, processes, etc. 
associated with the iron and steel industry. Terms 
are covered alphabetically in a dictionary type format. 

‘ Sources of material are referenced and conversion 

MODEL HS-400 tables are included. Names and addresses of scientific, 
Wherever fast, positive material hold- technical and trade bodies related to the iron and steel 
ing isrequired—Knu-Vise toggle-action P P a industry are also given. 
clamps are helping manufacturers do ine 
a better job. 

Association Publication 

One application is shown above. This time Knu-Vise clamps are in 
use on a special fixture developed by Northrop Aircraft engineers AUTOMATION AND OTHER TECHNOLOGICAL 
for simultaneous drilling of seven rocket pod orifice holes for the DEVELOPMENTS 
Northrop F-89 Scorpion. Drilling time has been reduced from 10 By David A. Morse, director-general, International 
hours to 45 minutes—including set-up time. Labor Office, paperbound, 105 pages,6% by 9% inches; 
available from International Labor Organization, 917 


REMEMBER — if h holdi roblem—Lapeer Mfg. Co. 
1 ce ap pase ealp : Fifteenth St., N. W., Washington 5, D.C.; $1.00. 


offers a wide range of hand, air and oil operated clamps to increase 

efficiency and lower costs. Our catalog contains complete informa- This material, part 1 of the report of the director- 

tion. Write for your copy today. general at the fortieth session of the ILO at Geneva, 
Manufacturers of over 150 models of manually and air-operated clamps and pliers discusses on an international scale the social implica- 
KNU-VISE & | ] tions and problems of automation. Sections dealing 
PRODUCTS LAPEER MANUFACTURING co.) with current progress, employment, training, displace- 
3045 DAVISON ROAD ° LAPEER, MICHIGAN ment of workers and social security needs as related 
WESTERN GIVIEION: 452 Magnetic, Glendale, Caliternig © CANADIAN DIVISION (Mggnsen Engr. Hemilien, Catario to automation cover these topics in detail. 
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Classified Advertising 


Consulting Engineer's Service 


FREED 
MAGNETIC 


AMPLIFIERS 
FOR IMMEDIATE DELIVERY 


FAST RESPONSE 
MAGNETIC AMPLIFIERS 


Phase reversible 


Supply | Power AC or DC signal 
Freq. Out. . | Voltage req'd f 
full output. 


ah 
MAGNETIC AMPLIFIERS 


Phase reversible 


All units designed for 115V-AC operation 


Send for NEW 48 page transformer catalog. 
Also ask for complete loboratory test instru- 
ment catalog. 


FREED TRANSFORMER CO., INC. 


1705 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 
Circle 730 on Inquiry Card 


WANTED 


SALES REPRESENTATIVES 
and 
DISTRIBUTORS 


By 


Manufacturer of 
Mechanical Hoppering Equipment 
Automatic Assembly Machines 

Parts Handling Systems 


See our advertisement this issue page 23 
Many territories still open 


Reply to 
Sales Manager 


KDI CORPORATION 


950 Exchange Street 
Rochester 8, New York 
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ooGoOnowIon 


professional 


services 


Let these consultants supply the answers to your 
engineering and automation needs 


Automation-Mechanization 


Designers * Engineers * Draftsmen 
of all types loaned to your offices 


CLEVELAND DESIGNERS & CONSULTANTS, Inc. 
TUDOR ARMS BLDG., CLEVELAND 6, OHIO 
SWeetbriar 5-7300 


FELLOWS, INCORPORATED 


Industrial Design Specialists 
. Automation for 
Foundry, Press and Machine Operations. 
Transfer and Special Machines. 
Product Design and Plant Layouts. 


He -1860 
4614 Prospect Avenue Cleveland 3, Ohio 


E. W. Larrabee, Inc. 
—Automation Systems— 
Specializing In 
Automatic Assembling Equipment 
For Small Parts 


150-34 12th Avenue Whitestone 57, N. Y. 


Hickory 5-2800 


WHEELER ASSOCIATES, INC. 


* Plant Layout 
* Operations Research ° Engineering 
* Materials Handling * Design 


"Designed to Reduce Your Cost’’ 


15017 Detroit Ave. Cleveland 7, Ohio 
Telephone—LAkewood 1-0300 


* Automation 


MASON INSTRUMENT CO. 


ENGINEERING DESIGN 


* Special Machinery 
* Optical instruments 


* Electro-Mechanical Instruments 
* Photo-electric Controls 


29 ELM AVENUE MT. VERNON, N. Y. 


Automation Industries, Inc. 
AUTOMATION SYSTEMS 


Consultants - Research + Design 
* Development - Manufacture 


Marble Road, Cockeysville, Md. 
Tel. Cockeysville 1090 


DESIGN ENGINEERS 
ELECTRO—HYDRO—MECH. 
DEVICES—SYSTEMS 
METHODS—PROCESSING 


214 SO. CHURCH—ROCKFORD, ILL. 


Punch Card Control Systems 


Design, Engineering and Manufacture of Card 
Readers and complete control equipment. 


Quality or Quantity Control—Testing 
Electronics Division 


The Peerless Electric Company 
W. Market St. Warren, Ohio 
Established 1893 


Halm Instrument Co., Inc. 


Automation — Special Machinery 
Design & Manufacture of Automatic Equipment 


Glen Head Road Glen Head, N. Y. 
Telephone Glen Cove 4-6700 


JOSEPH MONAHAN COMPANY 


AUTOMATION SYSTEMS AND COMPONENTS 
ENGINEERED APPLICATIONS 
o 
347-353 Indiana Avenue, N.W.—Phone GL 8-5917 


GRAND RAPIDS 4, MICHIGAN 


KURZWEIL ASSOCIATES, INC. 
CONSULTING ENGINEERS 
COMPLETE AUTOMATION PROJECTS 
ENGINEERED AND DESIGNED FOR 
REDUCED MANUFACTURING COSTS 

7 E. 47th St. © New York 17,N.¥. © PLaza 5-7985 


POSSIS ENGINEERING CO. 


DESIGNERS & BUILDERS 
OF SPECIAL MACHINERY 


Registered Mechanical Engineers 
1645 Hennepin Ave. Minneapolis 3, Minn. 
Tel: Federal 5-3686 


THE TELLER COMPANY 


Design and Project Engineering 


For Automatic Machines, Processes and Plants 
For New Products, Plants, Plant Expansion or 
Modernization. Write or Call 


BUTLER, PENNSYLVANIA Phone 7-5739 


BARKLEY & DEXTER, INC. 


BARKLEY & DEXTER LABORATORIES, !NC. 
“Engineering For More Economic Production’’ 
Since 1905 
Automation—Automatic Machinery 
Design And Development—Electronics 
Instrumentation—Optics—industrial Research 
50 Frankfort S$ Fitchburg, Mass. 


ADCO 
AUTOMATION DESIGN CO., INC. 


Designers and builders of all types of 
automatic, semi-automatic machines and 
equipment. 


16446 Plymouth Rd. Detroit 27, Mich. 


J. SAMPSON COMPANY 


Automation Engineers 
Special Machinery. Design & Development 
Plant Modernization 
4439 W. Fullerton Ave., Chicago 39, HU. 9-1688 


Gemar Associates 
CONSULTING 
MATERIALS HANDLING 


ENGINEERS 
over 25 years experience 


GREENWICH, CONNECTICUT 


OUR TENTH YEAR (1H AUTOMATION 


Serving Industry Nationally 
. TECHNICAL CONSULTING 
AUTOMATION ENGINEERING 
» BUSINESS DESIGNING 


BB ENGINEERS stun 
y DEBUGGING 
CHICAGO, MILWAUKEE & OGDEN AVES. + CHICAGO 722, ILL 


EQUIPMENT FOR INDUSTRY, INC. 
Overbead Automatic Dispatch Conveyors— 
Monorails—Hoists—Cranes 
Design, Engineering, Sales & Erection 
1265 Atiantic Ave, MAin 2-2400 Brooklyn 16, N.Y. 


THE DERRY ENGINEERS 
(Stephen Arthur Derry, RPE) 
Consultants To: Industry, Commerce and Gov- 
ernment on Planning, Ilant Location, Layout. 
Systems & Procedures, Analysis & Training ip 
Principles of AUTOMATION applied to I’reduc- 
tion, Maintenance, Warehouse, Commerce, Trans- 

portation, l’rogramming and Office Output. 

KY. Home Life Bidg.. Louisville 2, Ky. Tel: 

JU-5-5667 or {16 aur Ave., St. Matthews 
(Louisville 7,) Ky. Tel: TW-3-5696 


ALDEN E. STILSON & ASSOCIATES 


LIMITED 
CONSULTING ENGINEERS 
E. RALPH SIMS, JR. 
INDUSTRIAL ENGINEER 


MANUFACTURING & DISTRIBUTION STUDIES 
245 NORTH HIGH ST. COLUMBUS, OHIO 
2060 EAST 9th STREET CLEVELAND 15, OHIO 


A card in 

AUTOMATION 

pays dividends. 
Rates for Professional Service 
Cards are: $19.00 per month on 
a yearly basis; $21.00 on a 
nine month basis; $23.00 on a 
six month basis; $25.00 on a 


three month basis (minimum). 
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Master Units Combine into Engineered, Customized Package 
Drives— Providing the Right Shaft Speed, the Right Construction 
Features, the Right Mounting. Why Put Up With Makeshift Assemblies? 


Engineers and Manufacturers of 


Electric Motors 1g to 400 H.P. Alternating current motors, direct current motors, 
generators... open, enclosed, explosion proof... 
with 5 types of gear reducers... with electric 
Variable Speed Drives ..... 1% to 30 H.P. brakes... with mechanical or electronic variable 


Gearmotors ly to 125 H.P. 


- a speed units... with fluid drives... Master has 
Unibrake Motors .......... 1g to 150 H.P. : aie 
them all and so can be completely impartial in 


Fluid Drive Motors ........ 1% to 15 H.P. helping to select the one best drive for you. 





MASTER ELECTRIC MOTORS 





ELECTRIC COMPANY, Dayton 1, Ohio 





Machine designers say these new 


heavy duty pushbutton units have no equal and prove it 


by adopting them as standard equipment 
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w they install easier 
w they work better 
w they last longer 


Design engineers are quick to recognize that 
these new heavy duty pushbuttons have every- 
thing. There is nothing on the market like them. 
They are amazingly compact to require the 
least back-of-panel depth. They are one-hole 
mounting and they are oil tight. They easily 
provide for as many as eight separate control 
circuits per pushbutton, eight completely iso- 
lated heavy duty contacts either normally open 
or normally closed. ‘The buttons may be flush 
type, the extended type or with mushroom 
heads. They can be black, red, yellow, green or 
gray. See the new one-button control station, 
C-H Roto-Push. See the easiest-to-install main- 
tained-contact pushbutton attachment and the 
means for padlocking any of the standard push- 
buttons. There are both knob and key operated 
selector switches in this complete line. Also 
matching indicating lights and the new auto- 
mation safety light, PresTest. Be sure you 
have complete information now. Write today 
on your company letterhead for a copy of the 
new Cutler- Hammer Pushbutton Handbook 
Pub. EL-178. CUTLER-HAMMER, Ine., 
1460 St. Paul Ave., Milwaukee 1, Wisconsin. 
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MOTOR CONTROL 





